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Pocket-sized  .  .  .  reliable  .  .  .  low-priced!  Simple 
.  .  .  easy  to  use  as  a  voltmeter  or  pocket-rule!  A 
handy  portable  means  for  your  customers,  your 
salesmen,  yourself,  to  measure  tbe  intensity  of 
illumination  without  guesswork  or  calculation. 

This  F(Mit-('.andlc  Meter  ean  make  your  cus¬ 
tomers  lialil-ectiiseidiis  .  .  .  your  salesmen  can 
nail  clo\«ii  their  talk  mIiIi  «lefinite  facts — ‘^You 
neetl  200  Foot-f '.andles  for  this  window.  You 
have  only  90.  Measure  it  yourself!”  And  that 
8torekee|M*r,  factory  mana^t'r,  »»r  whoever  he 
may  be,  will  not  stop  with  the  one  measure¬ 
ment.  He  will  want  to  cheek  every  spot  in  his 
store  or  plant.  It's  human  naturt*.  Nine  (tut  of 
t(‘n  ehanees,  he  will  prove  to  himself  that  his 


store  or  plant  is  under-illuminated.  The  rest 
is  up  to  your  salesmen. 

The  use  of  this  F(Mit-(landle  Meter  by  light¬ 
ing  salesmen  can  crystallize  the  extensive  pub¬ 
licity  and  advertising  that  has  been  accorded 
illumination  during  the  past  years.  It  permits 
them  to  get  dow  n  to  specific  indisputable  facts. 

If  you  yourself  have  not  already  used  this 
new  Foot-Candle  Meter,  call  the  nearest 
Weston  office  tcnlay.  It  offers  both  sellers  and 
buyers  of  light  one  of  the  greatest  opportuni¬ 
ties  they  have  ever  had. 
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tirely  at  the  expense  of  the  companies 
of  the  Pacific  Lighting  group. 

Appro.xiniately  $633,350  a  year  will 
he  paid  into  the  fund  by  the  companies, 
while  about  $300,000  will  be  deposited 
each  year  by  employees. 


Roosevelt  Makes  Public  Utilities 
a  Campaisn  Issue 


POWER,  power  companies  and  liold- 
infj  companies  landed  squarely  in 
llie  political  arena  last  week  when 
(lovernor  Roosevelt,  as  Democratic  as¬ 
pirant  to  the  Presidency,  outlined  his 
present  viewpoints  and  probable  i)lan 
for  action  if  elected.  Just  how  much  in¬ 
fluence  these  views  will  have  upon  the 
election  is  highly  problematical ;  election 
results  are  ever  poor  indicators  of  pub¬ 
lic  opinion  on  any  one  topic  when  many 
controversial  issues  are  involved. 

Power  a  national  problem 

“I  have  strengthened  the  belief  that  1 
have  had  for  a  long  time,  and  that  1 
have  constantly  set  forth  in  my  speeches 
and  papers  in  my  work  as  Governor  of 
the  state  of  New  York,”  said  Mr.  Roose¬ 
velt  at  Portland,  Ore.,  “that  the  ques¬ 
tion  of  power,  of  electrical  development 
and  distribution  is  primarily  a  national 
j)roblem. 

“There  has  been  in  the  past  few  years, 
as  the  Federal  Trade  Commission  has 
shown,  a  systematic,  subtle,  deliberate 
and  unprincipled  campaign  of  misinfor¬ 
mation,  of  propaganda,  and,  if  I  may 
use  the  words,  of  lies  and  falsehood. 
The  spreading  of  this  information  has 
been  bought  and  paid  for  by  certain 
great  private  utility  corporations.  It 
has  permeated  the  schools,  the  editorial 
columns  of  newspapers,  the  activities  of 
political  parties,  the  universities  and  the 
printed  literature  in  our  book  stores. 

Regulation  for  justice  to  all 

“It  is  an  undoubted  and  undeniable 
fact  that,  in  our  modern  American  prac¬ 
tice,  the  public  service  commissions  of 
many  states  have  often  failed  to  live  up 
to  the  high  purpose  for  which  they  were 
created.  In  many  instances  their  selec¬ 
tion  has  been  obtained  by  the  public 
utility  corporations  themselves.  These 
corporations  have  often  influenced  to 
the  prejudice  of  the  public  the  actions 
of  public  service  commissions. 

“The  regulating  commission,  my 
friends,  must  be  a  tribune  of  the  people, 
putting  its  engineering,  accounting,  legal 
resources  into  the  breach  for  the  pur¬ 
pose  of  getting  the  facts  and  doing 
justice  to  both  the  consumers  aiul  in¬ 
vestors  in  public  utilities.  This  means 
positive  and  active  protection  of  the 
people  against  private  greed. 


"Electricity  is  no  longer  a  luxury — 
it  is  a  definite  necessity.  What  prevents 
our  American  people  taking  full  advan¬ 
tage  of  this  great  economic  and  human 
agency?  The  answer  is  simple.  It  is 
not  because  we  lack  undeveloped  water 
power  or  unclaimed  supplies  of  coal  and 
oil.  The  reason  that  we  cannot  take 
advantage  of  our  own  possibilities  is 
frankly  and  definitely  because  many 
selfish  interests  in  control  of  light  and 
power  industries  have  not  been  suffi¬ 
ciently  far-sighted  to  establish  rates  low 
enough  to  encourage  widespread  public 
use.  The  price  you  pay  for  your  utility 
service  is  a  determining  factor  in  your 
use  of  it.  Low  prices  to  the  domestic 
consumer  will  result  in  his  using  far. 
more  electrical  appliances  than  he  does. 

“I  am  speaking  to  you  as  the  Gov¬ 
ernor  of  a  state  who  for  four  years  has 
been  attacked  by  the  propaganda  of 
certain  utility  companies  as  a  dangerous 
man.  I  have  been  attacked  for  pointing 
out  the  same  plain  economic  facts  that 
I  state  here  tonight. 

Eight  points  for  action 

“I  seek  to  protect  both  the  consumer 
and  the  investor.  To  that  end  I  pro¬ 
pose  and  advocate  now,  as  I  have  pro¬ 
posed  and  advocated  heretofore,  the 
following  remedies  on  the  part  of  the 
government  for  the  regulation  and  con¬ 
trol  of  public  utilities  engaged  in  the 
power  business  and  companies  and  cor¬ 
porations  relating  thereto; 

1.  Full  publicity  as  to  all  capital  issues 
of  stocks,  bonds  and  other  securities,  liabili¬ 
ties  and  indebtedness,  and  capital  invest¬ 
ment,  and  frequent  information  as  to  gross 
and  net  earnings. 

2.  Publicity  on  stock  ownership  of  stocks 
and  bonds  and  other  securities,  including 
the  stock  and  other  interest  of  all  officers 
and  directors. 

3.  Publicity  with  respect  to  all  inter¬ 
company  contracts  and  services  and  inter¬ 
change  of  power. 

4.  Regulation  and  control  of  holding 
companies  by  Federal  Power  Commission 
and  the  same  publicity  with  regard  to  such 
holding  companies  as  provided  for  the 
operating  companies. 

5.  Co-operation  of  Federal  Power  Com¬ 
mission  with  public  utilities  commissions 
of  the  several  states,  obtaining  information 
and  data  pertaining  to  the  regulation  and 
control  of  such  public  utilities. 

6.  Regulation  and  control  of  the  issue  of 


stocks  and  bonds  and  other  securities  on 
the  principle  of  prudent  investment  only. 

7.  .Abolishing  by  law  the  reproduction 
cost  theory  for  rate  making  and  establish¬ 
ing  in  place  of  it  the  actual  money,  prudent- 
investment  principle  as  the  basis  for  rate 
making. 

8.  Legislation  making  it  a  crime  to  pub¬ 
lish  or  circulate  false  or  deceptive  matter 
relating  to  public  utilities. 

Favors  private  ownership 

“I  do  not  hold  with  those  who  ad¬ 
vocate  government  ownership  or  govern¬ 
ment  operation  of  all  utilities.  I  state 
to  you  categorically  that  as  a  broad 
general  rule  the  development  of  utilities 
should  remain,  with  certain  exceptions, 
a  function  for  private  initiative  and  pri¬ 
vate  capital. 

“Where  a  community,  a  city  or  county 
or  a  district  is  not  satisfied  with  the 
service  rendered  or  the  rates  charged 
by  the  private  utility,  it  has  the  unde¬ 
niable  right  as  one  of  its  functions  of 
government,  one  of  its  functions  of  home 
rule,  to  set  up,  after  a  fair  referendum 
has  been  taken,  its  own  governmentally 
owned  and  operated  service. 

“The  power  issue,  where  vigorously 
handled  in  the  public  interest,  means 
abundant  and  cheaper  current  for  Amer¬ 
ican  industry,  reduced  rates  and  in¬ 
creased  use  in  millions  of  urban  and 
rural  homes,  and  preservation  of  our 
water  power  resources  in  co-ordination 
with  flood  control,  reclamation  and  irri¬ 
gation. 

"To  the  people  of  this  country  I  have 
but  one  answer  on  this  subject.  Judge 
me  by  the  enemies  I  have  made.  Judge 
me  by  the  selfish  purposes  of  these  util¬ 
ity  leaders  who  have  talked  of  radicalism 
while  they  were  selling  watered  stock 
to  the  people  and  using  our  schools  to 
deceive  the  coming  generation.  My 
policy  is  as  radical  as  American  liberty, 
as  radical  as  the  Constitution  of  the 
United  States.” 


A.S.T.M.  Committees 
Active  in  Research 

Electrical-resistant  and  insulating  mate¬ 
rials  are  to  be  further  investigated  by 
committees  of  the  American  Society  for 
Testing  Materials,  according  to  recent 
announcements. 

Committee  B-4  on  electrical-heating, 
resistance  and  furnace  alloys  will  in¬ 
vestigate  in  life  tests  the  characteristics 
of  heater  units,  undertake  tensile  tests 
and  investigate  the  creep  at  clevate<l 


January  I,  1882 — Electric  (arc)  light  companies  have  to  life  and  property — we  hear  from  eminent  authorities 
sprung  up  everywhere,  and  it  is  found  more  or  less  in  use  that  it  is  perfectly  safe  to  touch  electric  light  wires,  or 

in  nearly  every  town.  There  has  been  much  disagreement  even  to  touch  both  wires  leading  from  the  rnachine,  one 

of  electricians  upon  the  point  of  whether  or  not  the  very  eminent  English  telegraph  engineer  having  testifieo 
proximity  of  heavily  charged  dynamo-electric  light  wires  that  he  has  done  so.  „ 

to  wires  used  for  electrical  communication  is  dangerous  — “Electrical  World. 
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temperatures  whicli  is  permissible  in 
electric-heating  apparatus. 

More  than  25  research  projects  are 
uii«ler  way  by  Committee  D-9  on  elec¬ 
trical  insulating  materials  and  include 
studies  of ;  Insulating  varnishes,  paints 
and  lacquers;  molded  insulating  mate¬ 
rials;  plates,  tubes  and  rods;  insulating 
mineral  oils;  solid  filling  and  treating 
compounds,  and  insulating  papers  and 
fabrics. 

T 

Insull  Inquiry  St.arts/ 

Two  Receivers  Dropped 

Federal  investigators  from  the  Depart¬ 
ment  of  Justice  and  Department  of 
Internal  Revenue  have  begun  their  in¬ 
quiry  into  the  exceedingly  tangled  mess 
that  constitutes  the  residue  of  the  once- 
proud*  Insull  ventures.  Subpoenas  were 
issued  calling  upon  P.  J.  McEnroe  and 
John  F.  O’Keefe  to  testify  before  Judge 
Lindley  on  Thursday  of  this  week.  Mr. 
.McEnroe  was  vice-president  of  Insull 
Ctility  Investments,  Inc.,  and  of  Cor¬ 
poration  Securities  Company,  both  of 
which  Judge  Lindley  adjudged  bankrupt 
last  week.  Mr.  O’Keefe  was  secretary- 
treasurer  of  both  companies  and,  in 
addition,  was  Samuel  Insull’s  con¬ 
fidential  secretary. 

Samuel  Insull,  Jr.,  who  was  an  officer 
in  many  of  the  Insull  companies  and 
who  was  president  of  Insull  Utility 
Investments,  Inc.,  and  of  the  Corpo¬ 
ration  .Securities  Company,  sailed  for 
France  last  Saturday.  Mr.  Insull,  Jr., 
was  to  have  been  subpcenaed  to  testify 
on  Monday  of  this  week.  James 
Simpson,  chairman  of  the  board  of  the 
three  Chicago  operating  groups  of  the 
Insull  .system,  announced  that  the 
younger  ^Ir.  Insull  was  making  the  trip 
at  his  suggestion  in  order  to  visit  his 
mother,  who  is  ill,  and  would  be  back  in 
.\ovcinber. 

.  Privilege  list  appears 

Karnes  of  205  persons  and  firms  listed 
in  a  contract,  dated  in  January,  1929, 
the  terms  of  which  proffered  them,  ac¬ 
cording  to  John  A.  Swanson,  State’s 
Attorney,  a  total  of  250,0(X)  shares  of 
Insull  Utilities  Investments,  Inc.,  at  $12 
a  share,  was  made  public  last  week. 
During  1929  the  lowest  market  (juota- 
tion  for  the  stock  was  $30  a  share  and  at 
its  peak  it  sold  for  $149. 

Upon  publication  of  the  names,  con¬ 
sisting  largely  of  employees,  manufac¬ 
turers  and  associates.  Judge  Lindley 
removed  two  Insull  receivers,  George  A. 
Cooke  and  Patrick  J.  Lucey.  Their 
names  were  on  the  list.  Rumors  of  other 
hsts  and  of  a  wider  extension  of  the 
subscription  privilege  persi.st. 

The  securities  were,  it  is  said,  pur¬ 
chased  from  the  corporation  before 
public  offering  by  Samuel  Insull,  who 
•n  turn  offered  them  to  those  named  in* 
the  contract.  It  provided,  however. 


that  the  purchasers  were  to  hold  the 
stock  two  and  one-half  years  or  else 
offer  to  resell  it  to  the  corporation  at  the 
market  price.  The  document  said  the 
persons  listed  had  pledged  .themselves  to 
purchase  the  securities. 

Corporation  Securities  audit 

'I'he  long-awaited  receivers’  report  on 
the  Corporation  Securities  Company 
came  out  last  week.  Counsel  stated : 

“It  is  the  conclusion  of  your  receivers 
that  Corporation  Securities  Company  of 
Chicago  is  hopelessly  insolvent.” 

There  is  no  inventory  of  assets.  The 
lawyers  explained  that  the  assets  were 
so  meager  that  they  could  not  afford  to 
get  an  inventory.  .  The  report  showed 
a  decline  of  $129,072,618  in  the  value  of 
the  securities  held. 

Bank  loans  totaled  $15,408,263.  There 
was  Samuel  Insull’s  personal  note  for 
$5,014,583,  signed  by  him  when  a  New 
York  bank  declined  to  take  collateral  of 
an  Insull  trust  alone. 

A  reform  and  shake-up  of  the  Illinois 
Commerce  Commission  is  being  asked 
by  the  Utility  Consumers  and  Investors’ 
League  of  Illinois,  maintaining  that: 
“The  irretrievable  injury  that  has  been 
done  the  people  of  this  state  by  the  direct 
losses  of  hundreds  of  millions  of  dollars, 
the  impairment  of  the  financial  structure 
of  the  many  business  institutions  in¬ 
volved  in  Insull  operations,  the  wiping 
out  of  the  surpluses  of  our  local  operat¬ 
ing  companies,  demand  the  adoption  of 
rigorous  measures  by  the  state.” 

Middle  West  Shake-up 

A  complete  shake-up  in  the  affairs 
of  Middle  West  Utilities  was  announced 
by  the  receivers  on  Monday.  The  en¬ 
tire  directorate  has  resigned  and  has 
been  replaced  by  ten  directors,  all  of 
whom  are  presidents  of  leading  Middle 
West  subsidiaries.  G.  C.  Neff  remains 
as  president  of  Middle  West.  Other 
directors  are:  C.  W.  Amiden,  Kansas 
Electric  Power ;  L.  B.  Harrington,  Ken¬ 
tucky  Utilities;  W.  J.  Hodgkins,  Lake 
Superior  District  Power;  James  C. 
Kennedy,  Central  &  Southwest  Utili¬ 
ties;  F.  E.  Kruesi,  Wisconsin  Power 
&  Light;  John  A.  Mar.shall,  Great 
Lakes  Power ;  L.  A.  Magraw,  Central 
Illinois  Public  Service;  A.  W.  Moore, 
City  Ice  Company,  and  T.  T.  Parker, 
Northwestern  Public  Service. 

▼ 

Associated  Merger  Policies 
Described  to  Commission 

Routines  followed  in  the  acquisition  of 
control  of  operating  companies  by  the 
Associated  Gas  &  Electric  system  were 
described  at  the  Federal  Trade  Com¬ 
mission  hearing  last  week.  The  Asso¬ 
ciated  Gas  &  Electric  Company  usually 
appreciated  its  investments  in  these  or¬ 
ganizations  to  a  figure  intended  to  repre¬ 
sent  their  actual  asset  value.  Charles 


Improvement  Continues,  | 
Though  Slowly 

CLOWLY  and  painfully  economic 
life  in  America  is  strussling  to  take 
those  first  bold  steps  that  presase  recov¬ 
ered  health.  By  small  but  increasinsly 
wider-spread  sisns  are  improvements  to 
be  noted.  Coal  and  electrical  enersy  are 
beins  used  in  sreater  volume  than  is  to 
be  accounted  for  by  strictly  seasonal 
trends.  Car  loadinss  indicate  a  con¬ 
tinued  delivery  of  manufactured  goods 
in  increasing  quantities.  Steel  mill 
figures  rise.  Automobile  production, 
however,  shows  more  than  seasonal 
weakness. 

General  business  indexes,  where 
security  and  commodity  prices  are 
involved,  show  lack  of  strength,  for 
though  rallying  smartly  last  week  market  j 
prices  are  distinctly  soft  and  lethargic.  | 

For  the  long-time  view,  the  infla-  | 
tionist-deflationist  problem  still  stands.  | 
Virtually  an  economic  deadlock  in 
world  trade  will  continue  until  some  I 
unity  of  international  trend  is  estab*  . 
lished.  I 


Ncxlder,  exaVniner  of  the  commission, 
testified.  Associated  was  said  to  have 
appreciated'  its  investments  by  approxi¬ 
mately  $47,000,000  by  “writing  up”  the 
common-stock  holdings  of  the  New  York 
Electric  Company,  a  system  company, 
in  six  of  the  seven  subsidiary  companies 
controlled  by  the  New  York  company. 
He  stated,  in  explaining  this  transaction, 
that  control  of  the  seven  subsidiaries 
had  cost  the  New  York  Electric  Com¬ 
pany  $17,183,656,  but  that  the  value  of 
the  investments  was  written  up  to  an 
aggregate  of  $34,033,580.  Outlining  the 
functions  of  the  New  York  Electric 
Company,  Mr.  Nodder  stated  that  it  is 
“no  more  than  a  bookkeeping  unit  of  the 
Associated  Gas  &  Electric  system”  and- 
that  “it  has  neither  employees  nor  any 
real  organization,  but  simply  a  set  of 
account  books  and  supporting  papers.” 

Merchandising  activities  were  dis¬ 
cussed  before  the  commission.  Ex¬ 
aminer  VVarmack  testified  that  the 
Associated  Utilities  Merchandising  Com¬ 
pany,  Inc.,  was  organized  during  1928 
by  the  AssiKiated  system  to  take  over 
the  sale  of  appliances,  etc.,  for  the  en¬ 
tire  system.  All  merchandise  held  by 
the  New  York  State  Electric  &  Gas 
was  transferred  to  the  new  company. 
“The  paramount  feature  irr  this  new 
.merchandising  arrangement,”  he  de¬ 
clared,  “is  the  fact  that  the  Associated 
Utilities  Merchandising  Company  re¬ 
ceived  all  of  the  gross  profit  on  the  sale 
of  merchandise,  while  the  New  York 
State  Electric  &  Gas  Corporation  bore 
all  expenses  incident  to  handling,  stor¬ 
ing,  selling  and  accounting  for  all  mer¬ 
chandising,  as  well  as  assumed  all  losses 
arising  from  bad  debts,  for  which  no 
reimbursements  or  fees  were  received 

from  the  merchandising  company.” 
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Comin3  Meetings 

American  Welding  Hociety  —  Buffalo, 
N.  Y.,  Oct.  3-7.  M.  M.  Kelly.  29 
West  39th  St.,  New  York. 

National  Electric  Eight  AsBoclation — 
Engineering  Committees  meeting, 
Kdgewater  Beach  Hotel,  Chicago,  111. 
Oct.  3-7.  A.  J.  Marshall,  420  Lex¬ 
ington  Ave.,  New  York. 

National  Safety  Council — Washington, 
D.  C.,  Oct.  3-7.  W.  H.  Cameron,  20 
N.  Wacker  Drive,  Chicago. 

Great  Lakes  Division,  N.E.L.A. — Execu¬ 
tive  conference,  French  Lick  Springs, 
Ind.,  Oct.  6-7.  T.  C.  Polk,  20  N. 
Wacker  Drive.  Chicago. 

Association  of  Electragists  International 
—Kansas  City,  Mo.,  Oct.  10-12.  L.  W. 
Davis,  420  Lexington  Ave.  New  York. 

American  Institute  of  Electrical  Engi¬ 
neers — Middle  Eastern  District  Meet¬ 
ing,  Baltimore,  Md.,  Oct.  10-13.  H.  H. 
Henline,  33  West  39th  St.,  New 
York. 

Paciflc  Coast  Division,  N.E.L.A. — Engi¬ 
neering  section,  San  Francisco,  Oct. 
19-20.  K.  I.  Dazey,  447  Sutter  St., 
San  Francisco. 

National  Association  of  Railroad  and 
Utilities  Commissioners — Hot  Spring.s, 
Ark.,  Nov.  15-18.  James  B.  Walker, 
270  Madison  Ave.,  New  York. 


T 

Commercial  Values  Stressed 
by  I.E.S.  at  Swampscott 

In  keeping  with  the  times,  economic 
aspects  of  electric  lighting,  progress  in 
eijuipment  design,  advances  in  measure¬ 
ment  and  co-operation  with  the  archi¬ 
tectural  and  engineering  professions 
featured  the  26th  annual  convention  of 
the  Illuminating  Engineering  Society, 
held  this  week  at  Swampscott.  Mass. 
Elihu  Thomson,  dean  of  the  General 
Electric  Company’s  consulting  engi¬ 
neers,  welcomed  more  than  200  dele¬ 
gates,  predicting  far-reaching  progress 
in  illumination  in  the  coming  years.  In 
response  Past-President  A.  E.  Kennelly 
depicted  the  vast  sweep  of  electrical 
progress  throughout  the  world  and  dep¬ 
recated  political  assaults  arising  from 
the  size  of  the  lighting  industry. 

President  Julius  Daniels  cited  the  so¬ 
ciety’s  constructive  activities  under  eco¬ 
nomic  handicaps  and  sounded  a  vigor¬ 
ous  call  to  further  service  by  co-opera¬ 
tion  with  other  industries.  Utilities 
and  manufacturers  must  soon  add  to 
their  personnel  the  lighting  service  spe¬ 
cialists  dropped  during  poor  times. 
•Both  artistic  and  utilitarian  sides  of 
lighting  are  making  notable  progress. 

At  the  annual  conference  of  the  light¬ 
ing  service  committee  J.  Carl  Fisher  of 
Baltimore  answered  the  question  “Does 
lighting  service  pay?’’  by  a  paper  in¬ 
dicating  that  in  general  lighting  load 
worth  $50  a  kilowatt  may  be  added  at 
a  cost  of  $20  a  kilowatt. 

E.  .\.  Brand  of  Buffalo  advocated  the 
sale  of  adequate  wiring  in  a  paper 
stressing  the  maintenance  of  modern 
electrical  service  through  complete 
building  installations,  closer  co-operation 
with  architects,  contractors  and  consult¬ 
ing  engineers,  and  placed  emphasis  on 
the  relatively  high  cost  of  wiring 
changes.  Commercial  and  public  build¬ 


ings  promise  the  best  and  quickest  re¬ 
sults  in  inaugurating  lighting  bureau 
service  and  small  buildings  offer  the 
most  desirable  field  for  central -station 
departmental  activities.  The  value  of 
department  store  home-lighting  equip¬ 
ment  sales  to  the  electrical  industry  was 
pointed  out  by  Mrs.  Bernice  Bowser  of 
New  York,  who  described  the  Westing- 
house  department  store  campaign  to  be 
launched  this  fall  on  "setting  the  mod¬ 
ern  home  stage.” 

Lighting  vs.  accident  and  crime  costs 

Adequate  street  lighting  is  capable  of 
saving  the  country  at  least  $250,000,000 
a  year  in  reduced  accident  and  crime 
costs,  according  to  Prof.  F.  C.  Caldwell 
of  Ohio  State  University,  who  discussed 
this  topic  at  the  opening  convention 
session.  It  is  estimated  that  by  prop¬ 
erly  expending  double  the  present  $1.20 
annual  per  capita  street  lighting  costs 
automobile  accidents  would  be  cut  1 1 


“V/^HILE  I  have  always  agreed  in 

’  »  the  value  of  a  National  Elec¬ 
trical  Code,  I  have  never  realized  until 
this  year  that  it  is  a  vital  necessity,” 
President  John  H.  Trumbull  told  the 
first  policies  division  meeting  of  the  Na¬ 
tional  Electrical  Manufacturers’  Asso¬ 
ciation  at  the  annual  meeting  of  the 
association  this  week  in  Rye,  N.  Y.  “I 
have  come  during  the  past  year  to  an 
intense  realization  of  the  need  for  a 
single  reference  standard  by  which 
material  may  he  judged  to  be  fit  for 
incorporation  in  an  installation  under 
the  code.  The  growing  tendency  toward 
regulation  of  the  sale  of  electrical 
material  emphasizes  this.  There  must 
be  evolved,  by  procedure  which  includes 
all  parties  in  interest,  the  require¬ 
ments  which,  in  the  best  opinion,  are 
essential  to  safety.  No  more  than  this. 
There  is  no  warrant  for  enactment  or 
process  in  excess  of  the  public  safety.” 

Mr.  Trumbull  further  pointed  out  that 
the  determination  of  minimum  require¬ 
ments  for  safety  must  be  left  to  some 
agency  at  least  quasi-public  in  character. 
“But  one  existing  organization  meets 
this  description — Underwriters’  Labora¬ 
tories.  Inevitably  I  believe  there  will  be 
general  acceptance  of  the  thought,  as  in 
the  case  of  the  National  Electrical  Code, 
that  here  is  the  best  thing  we  have  for 
this  purpose.  Therefore  let  us  adopt  it 
and  co-operatively  improve  it  until  it 
meets  every  need.” 

That  N.E.M.A.  might  broaden  its 
scope  to  include  as  members  manufac¬ 
turers  of  electrically  operated  devices 
was  suggested  by  President  Trumbull. 

■‘There  is  no  use  going  out  and 


per  cent  and  crimes  against  the  person 
30  per  cent.  In  discussing  this  paper 
Ward  Harrison  pointed  out  that  street 
lighting  now  represents  less  than  2.5 
per  cent  of  the  present  municipal  budget. 

An  exhaustive  paper  by  L.  J.  But- 
tolph  of  the  General  Electric  Vapor 
Lamp  Company  reviewed  recent  prog¬ 
ress  in  gaseous  discharge  lamps.  Their 
high  efficiency  and  flexible  design  stimu¬ 
late  research  for  improved  color  quality 
and  simplified  operation.  The  newer 
low-voltage  gaseous  conduction  arcs  are 
rapidly  going  into  service  as  high- 
intensity  beacons  and  floodlights. 

Common  problems  confronting  the 
illuminating  engineer  and  the  glass 
technologist  were  considered  in  the  re¬ 
port  of  the  joint  committee  on  illuminat¬ 
ing  glasses,  containing  test  data  on  re¬ 
flection.  transmission  factors  and  spac¬ 
ing  ratios.  Many  recent  developments 
were  listed  by  \\’,  C.  Brown  of  the 
committee  on  progress. 


using  a  Polyanna  ‘Buy-Now’  campaign 
in  an  effort  to  persuade  every  one  to 
increase  their  purchases  of  everything,” 
said  A.  W.  Robertson,  chairman  of 
President  Hoover’s  rehabilitation  com¬ 
mittee  and  of  Westinghouse,  “The  in¬ 
dustries  manufacturing  machinery  are 
down  at  the  heels  and  rehabilitation  in 
those  industries  will  ihot  only  bring 
about  improvements  in  other  industries 
but  will  prepare  for  future  needs  of  the 
ultimate  consumer.” 

McGraw  Award  to  Swope 

On  Monday  evening  the  1932  manu¬ 
facturers’  medal  and  purse,  one  of  the 
four  James  H.  McGraw  awards,  was 
presented  to  Gerard  Swope  for.  the  for¬ 
mulation  of  the  “Swope  Plan”  for 
stabilizing  employment. 

The  award  was  established  eight 
years  ago  by  James  H.  McGraw,  chair¬ 
man  of  the  board  McGraw-Hill  Pub¬ 
lishing  Company,  Inc.,  to  encourage 
constructive  thinking  for  the  advance¬ 
ment  of  the  electrical  industry.  There 
are  four  awards,  each  consisting  of  a 
bronze  medal  and  a  purse  of  $100  in 
gold,  and  they  are  given  in  recognition 
of  the  most  important  personal  contribu¬ 
tion  to  progress  in  several  branches  ot 
the  industry — manufacturing,  wholesal¬ 
ing,  contractor-dealer  and  co-operation. 

Preparations  for  united  action  by 
electrical  manufacturers  to  take  full 
advantage  of  any  upturn  in  business 
were  urged  at  the  Tuesday  policies 
session  by  F.  A.  Merrick,  president 
V’estinghouse  Electric  &  Manufacturing 
Company,  and  Gerard  Swope,  president 
General  Electric  Company. 


Manufacturers  Should  Back  the  Code, 
Trumbull  Advises  N.E.M.A. 
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Holding  Company  Contract 
Hit  by  Oregon  Commission 

Oregon’s  regulatory  commission  has 
ruled  that  the  Northwestern  Electric 
Company  is  without  authority  to  include 
as  operating  expense  items  of  $55,944.06 
for  the  year  1930  and  $54,916,16  for 
1931  paid  to  the  Electric  Bond  &  Share 
Company  in  recognition  of  certain 
services  alleged  to  have  been  rendered 
to  the  Oregon  utility, 

“The  Northwestern  Electric  Company 
prior  to  this  (Electric  Bond  &  Share 
Company)  contract,”  reads  the  order, 
“was  economically  and  efficiently  man¬ 
aged  without  the  aid  of  the  holding 
company  by  substantially  the  same  oper¬ 
ating  force  now  in  charge,  and  the 
commission  is  not  justified,  and  so  finds, 
in  permitting  the  inclusion  of  the  fees 
in  question  as  a  charge  to  operating 
expenses  and  to  construction  upon  which 
rates  for  service  are  based.” 

The  Oregon  commissioner  holds  that 
there  are  undoubted  instances  where 
holding  companies  render  valuable  serv¬ 
ices  to  operating  companies,  but  that 
supervision  fees  are  justified  only  when 
services  actually  needed  are  rendered, 
services  are  valuable  to  the  operating 
company,  charges  represent  the  actual 
cost  of  rendering  such  needed  and  neces¬ 
sary  service  and  when  the  charges  are 
no  more  than  would  have  to  be  paid 
elsewhere.  “There  is  no  evidence  in 
the  record,”  asserts  the  commission, 
“that  would  warrant  a  finding  that  any 
one  of  the  four  requirements  had  been 
met.” 


Bonds  Irregular;  Stocks  Advance 
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Metropolitan  Edison  Motion 
Fought  Before  Commission 

-Motion  of  the  Metropolitan  Edison  Com¬ 
pany  to  dismiss  the  petition  of  three 
minority  stockholders  for  an  investiga¬ 
tion  of  the  relations  between  that  utility 
and  the  -Associated  Gas  &  Electric  Com¬ 
pany  (Electrical  World,  August  20, 

1932,  page  229)  was  argued  before  the 
Pennsylvania  Public  Service  Commis¬ 
sion  last  week  at  a  public  hearing. 

Counsel  for  the  company  averred  that 
the  commission  has  no  jurisdiction  over 
the  complaint  because  it  is  based  on 
allegations  over  which  only  the  courts 
have  jurisdiction. 

-A  representative  of  the  three  minority 
Stockholders  asserted  that  proceeds  of 
two-  bond  issues,  totaling  $9,000,000, 
which  were  raised  to  reimburse  the  com¬ 
pany’s  treasury  for  casual  expenditures 
itnd  for  additions  and  improvements,  Georgia  Public  Service  Commission  has 
were  actually  used  to  purchase  securi-  fi-xed  Novemlier  21  as  the  date  for  hear¬ 
ties  of  other  subsidiary  companies  of  the  ings  to  begin  in  Atlanta  on  the  (juestion 
■Associated  Gas  &  Electric  system.  He  of  abolishing  the  $1  monthly  service 
asserted  this  action  was  in  violation  of  charge  for  electric  and  gas  customers 
ffie  company’s  certification  of  notifica-  in  the  state.  Chairman  James  A.  Perry, 
tion  and  formed  grounds  for  a  commis-  chairman  of  the  commission,  stated  that 
sion  investigation.  both  the  public,  the  smallest  consumer 
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1932 


Bonds  moved  irregularly  during  September,  gains  being  mixed  with  losses 
without  substantial  changes  either  way.  The  “Electrical  World”  index 
was  93.2  as  compared  with  93.8  in  August.  In  the  past  week  stocks 
advanced  slightly,  from  30.0  to  31.3. 


The  city  solicitor  of  Reading  was  au-  and  the  companies  serving  electricity 
thorized  by  the  commission  to  file  a  will  be  given  opportunity  to  be  heard, 
petition  to  allow  the  city  of  Reading  to  The  original  order,  directing  all  power 
intervene  in  the  complaint,  if  it  is  not  companies  to  show  cause  why  the  serv- 
dismissed,  and  if  the  city  believes  it  to  ice  charge  should  not  be  discontinued, 
be  of  vital  importance  to  the  city.  was  directed  at  the  Georgia  Power 

Company,  the  Georgia  Power  &  Light 
▼  Company,  the  Savannah  Electric  & 

^  ^  Power  Company  and  the  Washington 

bervice  Lharges  in  oeorgia  Water  &  Light  Company. 

The  resolution  stated  that  there  is 
almost  universal  dissatisfaction  among 
the  consumers  of  electrical  energy  on 
account  of  the  service  charge  and  that 
this  dissatisfaction  has  been  evidenced 
by  thousands  of  complaints  by  indi¬ 
viduals,  groups  of  individuals,  munici¬ 
palities  made  to  the  commission.  Ap¬ 
proximately  135,000  consumers  of  elec¬ 
tricity  will  lie  affected. 
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January  IS,  1882 — Several  castles  in  England  now  employ 
the  electric  light  for  household  illumination  and  a  certain 
number  of  houses  in  the  city  of  New  York  have  subscribed 
for  the  light  furnished  by  the  Edison  Electric  Light  Com¬ 
pany.  Since  the  successful  introduction  of  these  lamps, 
many  systems  of  the  same  kind  have  been  brought  out  by 
different  inventors  and  without  speaking  of  such  well- 
known  ones  as  those  of  Edison,  Swan,  Maxim,  Lane,  Fox, 
Sawyer,  we  know  of  about  fifteen  inventions  bearing  more 
or  less  on  the  subject. 

What  constitutes  Mr.  Edison’s  system  is  not  alone  his 
lamps,  it  is  the  totality  of  the  arrangement  referring  to 
them  and  which  have  achieved  such  a  degree  of  simplicity 
that  henceforth  nothing  remains  to  be  desired  in  practice. 
This  application  is  being  made  in  a  part  of  the  city  of 
New  York,  where  a  great  number  of  houses  are  to  be 
lighted  by  this  system,  by  means  of  a  subterranean  distri¬ 
bution  from  a  central  station,  from  which  also  motive 


power  will  be  distributed  to  the  houses.  This  central 
station  will  be  provided  with  twelve  steam  engines  of  ISO 
hp.  each  actuating  dynamo-electric  machines,  each  of  which 
will  be  capable  of  supplying,  it  is  said,  2,400  lamps  of  8 
candle-power. 

The  current  furnished  to  these  lamps  comes  through  a 
branch  taken  before  each  house  from  the  large-sized  con¬ 
ductors  laid  in  the  streets.  These  deviations  bring  the 
poles  of  the  generator  into  each  house,  where  the  lamp 
wires  can  be  brought  into  connection  with  them,  thus  ren¬ 
dering  each  house  independent  of  any  other  both  for 
supply  of  light  and  motive  power. 

Quite  a  number  of  persons  come  to  us  and  disparage  elec¬ 
tric  lighting.  It  is  certain  that  new  inventions  have 
difficulty  in  coming  to  light  and  succeeding,  above  all 
when  they  are  opposed  by  rival  interests,  but  when  they 
are  really  good  they  triumph  in  time  over  all  obstacles. 

—“Electrical  World. 


Drought  Predicted 
for  North  Carolina 

Based  upon  flow  records  from  gaging 
stations  on  several  North  Carolina 
streams  and  operated  co-operatively  by 
the  U.  S.  Geological  Survey  and  the 
North  Carolina  Department  of  Con¬ 
servation,  Charles  E.  Ray,  Jr.,  chief 
engineer  for  the  water  resources  and 
engineering  division  of  the  state  depart¬ 
ment,  pre(iicts  a  severe  drought  in  the 
eastern  part  of  the  state. 

According  to  Mr.  Ray,  for  this  area 
the  August  stream  flow  approached  and 
in  some  instances  surpassed  previously 
established  minimum  values.  Rainfall 
since  January  has  been  19  per  cent 
deficient,  and  during  August  was  19  per 
cent  short.  Volumetrically  speaking, 
August  flow  averaged  83  per  cent  de¬ 
ficient  or  was  only  17  per  cent  normal. 
Beginning  with  January  cumulative 
flow  has  been  28  per  cent  deficient.  It 
is  apparent  that  these  deficiencies  in 
flow  are  phenomenal. 


Piq  Ud/  Oh  io,  Proceeds 
With  Municipal  Plant 

Officials  of  Piqua,  Ohio,  where  a  con¬ 
troversy  over  the  construction  of  a 
$675,000  municipal  light  and  power  plant 
has  been  in  progress,  have  announced 
that  the  plant  will  be  constructed  and 
attended  formal  ceremonies  of  turning 
the  first  shovelful  of  dirt  on  the  site. 

City  Manager  L.  J.  Whitney  an¬ 
nounced  that  the  entire  cost  of  the  con¬ 
struction  has  been  financed  outside  the 
Ohio  teachers’  retirement  system,  which 
originally  had  agreed  to  purchase  the 
negotiable  instruments  to  finance  the 
plant.  The  opponents  of  the  plant  con¬ 
tended  that  such  a  source  for  the  fund 
was  illegal.  Whitney  did  not  reveal 
the  source  of  the  present  funds. 

An  injunction  previously  had  been 
secured  by  the  Taxpayers’  League  to 
prevent  the  construction,  but  Whitney 
declared  that  the  plans  had  been  filed 
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CONTINUING  the  rise  begun  in  the 
middle  of  August  and  maintained 
steadily  except  as  interrupted  by  Labor 
Day,  electrical  energy  output  of  central 
stations  during  the  week  ended  Septem¬ 
ber  24  amounted  to  1,490,863,000 
kw.-hr.,  according  to  the  National  Elec¬ 
tric  Light  Association.  This  is  the 
largest  production  in  any  week  since  the 
end  of  March,  and  indicates  a  gain  of 
more  than  1  per  cent  over  the  week 
of  September  17. 

The  deficiency  compared  with  1931 
decreased  to  10.2  per  cent  from  11.2 
per  cent.  Last  year  at  this  season  there 
was  a  sharp  rise,  but  it  was  not  main¬ 
tained.  Tlie  present  up-trend  is  in 
marked  contrast  and  appears  to  be  of 
much  greater  significance  than  the 


and  contracts  signed  before  the  injunc¬ 
tion  was  issued.  According  to  an  un¬ 
confirmed  report  construction  on  the 
plant  proper  was  started  under  the 
supervision  of  the  Monroe  Electric 
Company,  Chicago. 


widening  of  tlie  spread  from  the  8.3 
per  cent  reported  a  fortnight  ago. 

Gains  were  greatest  in  the  central  in¬ 
dustrial  area,  smaller  on  the  Atlantic 
seaboard.  The  Pacific  coast  and  New 
England  fell  back. 

Weekly  Output,  Alillions  of  Kw,-Hr, 
Week  Ended  1932  1931  1930  1929 


1932 

1931 

1930 

1929 

1,491 

1,660 

1,714 

1,778 

1,476 

1.663 

1.722 

1,792 

1,444 

1,582 

1,727 

1,806 

1,465 

1,636 

1,630 

1,675 

1,436 

1,638 

1,688 

1,762 

Change 

from 

mi 

Region 

.\tlantip  Seaboard . 

New  England  alone.. . . 

Central  industrial . 

Parific  Coast . 

United  States . 


. - —Week  Ended  — 

Sept.  24  Sept.  17  Sept.  10 

—  6.9  —  7.3  —  3.8 

—  6.0  —4.1  —  3  9 

—  13.8  —15.3  -  13.1 

—  8.1  —  5.6  —  7.5 

—  10.2  —11.2  —  8.7 


G.E.  Dividends  Continued 

Directors  of  the  General  Electric  Com¬ 
pany  have  declared  the  regular  quarterly 
dividends  of  10  cents  on  the  common 
stock  and  15  cents  on  the  special  stock. 
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$40,000,000,000  Market 
Shown  by  Graybar  Survey 

That  a  $40,000,000,000  latent  consumer 
buying  power  now  exists  in  the  United 
States,  only  needing  improvements  in 
family  incomes  to  develop  it,  is  indi¬ 
cated  in  the  results  of  a  survey  among 
its  employees  in  73  cities  by  the  Gray¬ 
bar  Electric  Company. 

The  survey,  based  upon  the  answers 
received  from  more  than  1,100  employ¬ 
ees,  shows,  according  to  George  E. 
Cullinan,  Graybar  vice-president,  the 
largest  prospective  expenditures  to  be 
in  the  field  of  general  housing  needs, 
approximately  one-half  of  the  sum  total 
of  $40,000,000,000  being  represented  in 
this  category  alone.  Second  in  deferred 
demand  was  automobiles,  with  indicated 
demand  approximately  three  times  the 
1931  rate,  while  leading  the  group  for 
electrical  equipment  were  refrigerators 
with  a  total  estimated  demand  of  more 
than  8,825,000  units.  Ranking  ne.xt  in 
order  were  heating  equipment,  washing 
machines,  radios  and  ironing  machines. 

In  analyzing  the  market  for  non-elec¬ 
trical  equipment,  the  survey  showed  the 
need  for  furniture  ranking  first  in  the 
list  of  prospective  purchases,  with  rugs 


and  floor  coverings  taking  second  place 
in  the  intention  to  buy. 

Officials  of  the  Graybar  Company- 
point  out  that  their  employees,  ‘‘being 
electrically  minded,”  propose  to  buy  ap¬ 
parently  a  substantially  greater  quantity 
of  electrical  appliances  than  the  average 
citizen  because  the  indicated  American 
market,  based  upon  the  questionnaire,  is 
extremely  large.  The  survey  indicated 
the  total  deferred  demand  in  the  United 
States  for  the  seven  leading  elements 

Units 

New  homes .  3,096,000 

Automobiles  .  6,006,000 

Refrigerators  .  8,838,000 

Heating  equipment  .  1,494,000 

Washing  machines  .  4,986,000 

Radios  .  3,708,000 

Ironing  machines  .  2,900,000 


Shannon  Project  Extended 

Installation  of  the  fourth  unit  at  the 
Shannon  hydro-electric  station  near 
Cork,  in  the  Irish  Free  State,  will  soon 
be  made.  The  new  turbine,  which  is 
intended  to  be  used  for  load  regulation, 
is  of  the  Kaplan  type  and  of  30,000  hp. 
The  machines  already  installed  are  of 
the  Francis  high-speed  type.  The  J.  M. 
Voith  Company  of  Heidenheim,  Ger¬ 
many,  has  been  awarded  the  contract  for 
the  new  equipment. 


Construction  Costs  Increasins 


Major  New  Construction 
This  Week 

Machine  drives,  heavy-duty 

motors,  transformers  and  acces¬ 
sories,  resulators,  electric  cranes  and 
conveyors  needed  by  Midcontinent 
Iron  &  Steel  Corporation,  Dallas,  Texas, 
for  new  mill.  Cost  $750,000. 

Fort  Collins,  Colo.,  has  voted  bonds 
of  $745,000  for  a  city-owned  electric 
lisht  and  power  plant  and  electric 
distributing  system. 

Electric  -  operated  pumping  ma¬ 
chinery,  heavy-duty  motors  and  con¬ 
trols,  regulators,  transformers,  con¬ 
veyors,  etc^  will  be  installed  in  new 
refinery  of  Gulf  Refining  Company,  on 
Staten  Island,  N.  Y.,  estimated  cost 
$500,000. 

Motors  and  controls,  machine  drives, 
regulators,  industrial  lighting  equip¬ 
ment,  etc.,  will  be  installed  at  plant 
of  Continental  Can  Company  at  Ulear- 
in^  III.  Part  of  a  $225,000  program. 

Bids  will  soon  be  asked  by  Bureau 
of  Yards  and  Docks,  Navy  Department, 
Washington,  D.  C.,  for  power  plant 
equipment  — -  at  Brooklyn,  N.  Y., 
$565,000/  Mare  Island,  Calif.  $325,- 
000/  Portsmouth,  N.  H.,  $250,000/ 
Keyport,  Wash.,  $57,000;  Boston, 
Mass.,  $50,000/  St.  Juliens  Creek,  Va., 
$90,000/  Puget  Sound,  Wash.,  Navy 
Yard,  $1  5,000. 

Electric-operated  pumping  machinery 
and  motors  and  controls  will  be  in¬ 
stalled  in  oil  storage  and  distributing 
plant  of  Great  Western  Oil  Company, 
Cleveland,  Ohio.  A  $500,000  project. 


^OXSTRUCTION  costs  in  the  elec- 
'^tric  light  and  power  industry  ap¬ 
parently  were  at  a  minimum  in  June. 
Since  that  month  the  index  has  been 
steadily  rising,  the  September  figure 
being  4  per  cent  above  the  low  point. 

Construction  Cost  Indices:  Electric  Light 
and  Power,  Electric  Railway  and  General 
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The  change  is  in  harmony  with  what 
has  been  going  on  in  other  branches  of 
construction,  and  indicates  a  present  cost 
level  appro.ximating  that  of  last  March. 

Last  year  at  this  season  the  curve  was 
still  trending  downward.  The  conse¬ 
quence  is  that  whereas  in  June  costs 
were  18  per  cent  lower  than  in  1931  the 
disparity  has  been  steadily  shrinking. 
It  was  11  per  cent  in  July,  9  in  August 
and  7  per  cent  in  September.  At  this 
rate  the  preceding  year’s  costs  will  be 
equalled  or  exceeded  by  the  beginning 
of  1933. 

This  inde.x  appears  in  the  Electrical 
World  in  the  first  issue  of  each  month. 
The  entire  series,  covering  a  period  of 
nearly  twenty  years,  was  published  in 
the  February  13,  1932,  issue,  page  318. 


Lower-Priced  Refrigerator 
Offered  by  General  Electric 

Formal  announcement  of  a  low-priced 
secondary  line  of  electric  refrigerators 
of  conventional  design  has  been  made  by 
the  General  Electric  Company. 

Coincidental  with  the  introduction  of 
the  new  model,  P.  B.  Zimmerman,  man¬ 
ager  of  the  electric  refrigeration  depart¬ 
ment,  announced  that  sales  and  adver¬ 
tising  efforts  will  continue  to  Ik.* 
concentrated  upon  the  hermetically 
sealed  monitor  top  refrigerator  placed 
on  the  market  five  years  ago.  Begin¬ 
ning  in  October  the  General  Electric 
line  will  be  composed  of  three  sizes,  a 
small  machine  with  a  capacity  of  4  cu.ft., 
a  medium-sized  model  with  5  cu.ft.  ca¬ 
pacity  and  a  7-ft.  model.  A  nation-wide 
advertising  campaign  is  to  be  launched. 
List  price  on  the  5-ft.  General  Electric 
Junior  is  $135. 


New  York  Metal  Prices 

Sppt.  20.  1932  Sept.  27.  1932 


Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic . 

I.«aa,  Am.  S.  A  R.  price. . 

6.25 

3.50 

6.25 

3. 15 

Antimony . 

5.621 

5.625 

Nickel  ingot . 

35.00 

35.00 

Zinc,  spot . 

3.70 

3.60 

Tin,  Straits . 

24  30 

24.  VO 

Aluminum,  99  per  cent  . . 

23.30 

23.30 
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General  Water  Works  to  Reorganize 

Following  the  announcement  of  C.  A. 
Davis,  vice-president  of  the  General 
Water  Works  &  Electric  Corporation, 
that  the  company,  being  unable  to  pay 
interest  due  October  1  on  the  1944  series 
of  debentures,  has  gone  into  receiver¬ 
ship,  the  readjustment  committee  headed 
by  Wiley  F.  Corl  made  public  a  reor¬ 
ganization  plan  with  which  the  receiver¬ 
ship  proceedings  will  not  interfere.  The 
plan  involves  the  organization  of  a  new 
company  under  the  laws  of  Delaware, 
called  the  (ieneral  Water,  Gas  &  Elec¬ 
tric  Company,  which  will  acquire  the 
assets  of  the  present  company  through 
an  exchange  of  shares. 

T 

Iowa  Refrigeration  Survey 

That  96,000  able-to-buy  families  living 
in  wired  houses  in  Iowa  view  an  elec¬ 
tric  refrigerator  as  their  next  major 
household  appliance  purchase  is  indi¬ 
cated  in  tlie  conclusions  drawn  from  a 
survey  just  completed  by  the  Des  Moines 
Register  and  Tribune.  There  are  398,- 
0{K)  domestic  electric  consumers  in  that 
state. 

T 

Date  Extended  for  Stock  Exchange 

California  Railroad  Commission  has 
granted  application  of  the  Pacific  Gas 
&  Electric  Company  to  extend  until 
March  31,  1933,  the  period  in  which  to 
exchange  its  preferred  shares  for  those 
of  the  Great  Western  Power  Company 
of  California. 

T 

An  All-Welded  Pipe  Line 

.Southern  Fuel  Company  of  Los  Angeles, 
Cal.,  has  constructed  an  all-welded 
26-in.  steel  pipe  line  from  Kettleman 
Hills  to  Long  Beach,  Cal.,  a  distance  of 
207  miles,  to  supply  natural  gas  to  the 
.Southern  California  Edison  Company 
for  use  in  its  steam  plant  at  Long  Beach 
and  for  distributing  companies.  West¬ 
ern  Pipe  &  Steel  Company  of  California 
fabricated  76  miles  of  the  pipe  used  on 
this  line  at  its  Los  Angeles  plant.  The 


pipe  was  formed  from  flat  plate,  which 
was  crimped  at  the  edge  in  the  usual 
manner,  formed  on  bending  rolls  and 
then  transferred  to  automatic  arc-weld¬ 
ing  machines  where  30-ft.  longitudinal 
seams  were  welded.  Pairs  of  30-ft.  sec¬ 
tions  were  welded  into  60-ft.  lengths  and 
in  this  form  shipped  to  the  field  location 
to  be  welded  into  a  continuous  line.  The 
system  is  designed  for  an  initial  pressure 
of  400  11).  and  a  minimum  pressure,  at 
the  extreme  southern  terminus,  of  50  lb. 

T 

Gary-Midland  Investigation 

Relations  between  the  Gary  Heat,  Light 
&  Water  Company,  the  Gary  Electric  & 
Gas  Company  and  the  Midland  United 
Company  will  be  investigated  by  the 
Indiana  Public  Service  Commission 
(Electrical  World,  September  17, 
page  360).  The  commission  has  also 
ordered  that  the  Gary  operating  utility 
be  prohibited  from  issuing,  selling  or 
disposing  of  any  further  securities  until 
the  further  order  of  the  commission. 

T 

Stone  &  Webster  Pays  Off 
Bank  Loans 

Stone  &  Webster,  Inc.,  paid  off  all  its 
own  bank  loans  during  the  first  eight 
months  of  this  year.  Its  principal  sub¬ 
sidiary,  the  Engineers  Public  Service 
Company,  reduced  its  own  and  sub¬ 
sidiaries’  bank  loans  by  $3,720,000  dur¬ 
ing  the  same  period.  Other  Stone  & 
Webster  subsidiaries  reduced  bank  loans 
by  $600,000,  making  total  reductions  of 
$6,220,000  by  the  group  so  far  this  year. 
To  effect  this  decrease  in  indebtedness 
cash  was  cut  only  $1,040,000,  from 
$8,250,000  as  of  December  31,  1931,  to 
$7,210,000  as  of  August  31,  1932. 

T 

Municipal  Plant  for  Fort  Collins 

Fort  Collins,  Colo.,  served  by  the  Public 
Service  Company  of  Colorado,  has 
voted  to  amend  the  city  charter  authoriz¬ 
ing  and  ordering  the  city  commission  to 
ac(iuire  a  municipally  owned  electric 
power  plant  and  distribution  system. 
Bonds  for  this  purpose,  to  the  amount 
of  $745.(X)0,  are  to  be  issued. 


Electricity  in  Stock  Yards 

In  the  abattoirs  at  Lyons,  France,  an 
electrical  device  consisting  of  a  set  of 
electrodes  in  the  form  of  a  light  helmet 
is  used  to  shock  swine  into  insensibility 
during  slaughtering.  Advantages  of  the 
device  include  the  reduction  of  the  risk 
of  the  swine  becoming  violent  and  out  of 
control  during  the  killing.  It  is  pointed 
out  that  suffering  by  the  animal  is  prac¬ 
tically  eliminated  and  that  the  brain 
remains  intact.  The  cost  of  the  elec¬ 
trical  energy  necessary  to  operate  the 
device  is  said  to  be  negligible  and  the 
apparatus  itself,  which  is  simple  in  con¬ 
struction,  can  be  used  almost  indefinitely. 
It  has  not  been  used  on  larger  animals. 

T 

Soldering  Lugs  Standardized 

As  the  re.sult  of  five  years’  effort  to 
develop  a  standardization  for  soldering 
lugs  the  X.E.L.A.-N.E.M.A.  joint  com¬ 
mittee  specifications  for  terminal  lugs 
have  been  accepted  by  all  interested 
parties.  These  are  electrical  apparatus, 
overhead  system  and  underground  sys¬ 
tems  committees  of  N.E.L.A.  and  codes 
and  standards  group  of  N.E.^I.A.  Both 
standard  duty  and  heavy-duty  lugs  have 
been  covered.  Diameters  and  spacings 
of  bolt  holes  are  the  same  for  all  size> 
from  250,000  to  2.0(X1,000  circ.mil. 

T 

Boilers  to  Deliver  835-Deg.  Steam 

Two  steam-generating  units,  each  cap¬ 
able  of  producing  375,000  lb.  of  steam 
per  hour  at  about  720  lb.  gage  and  835 
deg.  F.,  have  been  purchased  from  the 
Babcock  &  Wilco.x  Company  for  the 
new'  Buzzard  Point  station  of  the  Poto¬ 
mac  Electric  Pow'er  Company.  'I'he  ar¬ 
rangement  of  this  equipment  will,  it  is 
.said,  mark  a  forward  step  in  design  in 
relation  to  compactness  of  plant,  accessi¬ 
bility  and  features  to  insure  cleanliness 
in  the  station,  together  with  the  avoid¬ 
ance  of  fly  ash  discharge  from  the 
stacks.  The  Stone  &  Webster  Engi¬ 
neering  Corporation  is  the  designing 
and  constructing  engineer  for  this  de¬ 
velopment. 


May  1,  1882 — A  very  important  monopoly,  the  fact  of 
which  has  just  leaked  out,  was  created  March  22,  in  the 
consolidation  of  the  Edison  Electric  Light  Company  and 
the  Gramme  Electrical  Company.  The  Gramme  combi¬ 
nation  was  formed  about  a  year  ago  and  comprised  the 
American  Electric  Company  of  New  Britain,  Conn.;  the 
Brush  Electric  Company,  the  Fuller  Electrical  Company, 
the  Jablochkoif  Electric  Lighting  Company,  the  United 
States  Electric  Lighting  Company  and  the  Weston  Electric 
Light  Company. 

Major  S.  B.  Eaton,  vice-president  of  the  Edison  com¬ 
pany,  speaking  on  the  matter,  says:  “We  do  not  use  the 
Gramme  machine,  the  Edison  machine  in  no  sense  what¬ 
ever  infringes  on  the  Gramme  patents.  Our  reasons  for 
joining  the  Gramme  company  had  nothing  to  do  with 


Gramme  patents.  We  desired  to  avail  ourselves  of  the 
advantages  of  a  business  organization  controlled  by  people 
engaged  in  enterprises  similar  to  ours,  and  united  to  pro¬ 
mote  harmony,  uniformity  of  prices  and  simplicity  of  liti¬ 
gation,  and  also  to  prevent  the  public  from  being  imposed 
upon  by  new  companies  without  patents  and  without  in¬ 
tegrity.  Such  companies  spring  up  daily.  It  is  one  of  the 
functions  of  the  Gramme  company  to  strangle  all  such 
organizations,  and  we  would  gladly  join  the  Gramme  com¬ 
pany  just  for  that  convenience  of  having  some  one  else 
take  off  our  hands  the  tiresome  and  expensive  task  of 
putting  so  many  other  combinations  to  death.  The  Edison 
company  is  devoted  exclusively  to  incandescent  lighting 
and  all  of  the  other  companies  composing  the  Gramme 
combinations  are,  with  a  single  exception,  devoted  ex¬ 
clusively  to  arc  lighting.” — “Electrical  World.” 
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Sodium-Filled  Pipes  Better  Conductors 
Than  Copper,  Electrochemists  Hear 


Electroplating,  photo-electric 

cells  and  electro-organic  chemistry 
were  the  fields  to  which  attention  was 
devoted  at  the  three-day  convention  of 
the  Electrochemical  Society  in  Cleve¬ 
land  last  week.  Of  prominent  interest 
to  electrical  engineers  was  the  report  on 
sodium-filled  pipes  used  as  conductors 
for  heavy  currents  at  the  Dow  Chemi¬ 
cal  Company  plant  at  Midland,  Mich. 
The  distribution  involves  from  500  to 
4,000  amp.  and  has  been  in  commercial 
service  since  the  beginning  of  1931. 

A  line  840  ft.  long  consists  of  two 
conductors  made  of  4-in.  standard  iron 
pipe  filled  with  metallic  sodium.  Cost 
comparisons  revealed  that  a  four-con¬ 
ductor,  l,000,0(X)-circ.mil  copper  circuit 
in  place  on  poles  had  cost  $5.39  per  foot, 
whereas  the  sodium-pipe  conductors  on 
racks  had  cost  $4.92  per  foot,  the  latter 
figure  including,  of  course,  the  cost  of 
the  sodium  metal.  Preliminary  esti¬ 
mates  made  in  1927  had  indicated  that 
sodium  would  be  a  less  e.xpensive  mate¬ 
rial  than  copper  for  electrical  conduc¬ 
tion  if  its  cost  per  pound  were  less  than 
three  times  that  of  copper.  It  has  three 
time  as  high  a  specific  resistance,  but, 
on  the  other  hand,  it  weighs  only  one- 
ninth  as  much  as  copper. 

The  experiment  has  proved  that 
sodium  could  “compete  with  copper  as 
an  electrical  conductor  even  with  cop¬ 
per  at  its  present  low  cost  if  it  were 
possible  to  buy  sodium-filled  iron  pipe 
direct  from  a  manufacturer  for  the  cost 
of  the  sodium  plus  the  cost  of  the  pipe. 
Its  use  would  of  course  be  limited  to 
permanent  installations  where  high  cur¬ 
rents  at  relatively  low  voltages  were  to 
be  transmitted.” 

In  connection  with  zinc  plating  a 
study  of  zinc  and  zinc  alloy  anodes  in 
both  acid  and  cyanide  electrolytes  has 
disclosed  that  a  zinc  alloy  anode  with 
0.5  per  cent  aluminum  and  0.3  per  cent 
mercury  is  preferable  to  the  ordinary 
amalgamated  anode. 


with  the  rise  of  the  ultraviolet  fetish. 
This  cell  has  advantages  for  this  work 
because  it  begins  to  be  sensitive  at  3,150 
Angstroms,  the  upper  intercept  of  the 
accepted  erythemal  curve.  It  also  has 
higher  sensitivity  than  the  uranium 
cell  in  the  2,500-2,800  Angstrom  range. 

A  chrom-selenium  cell  has  been  de¬ 
vised  in  commercial  form  wdth  a  sensi¬ 
tivity  of  about  150  microamperes  per 
lumen  and  a  maximum  response  at  5,100 
Angstrom  units.  This'  Cr-Se  film  is 
reported  to  be  more  uniform  and  stable 
in  operation  than  straight  selenium  cells 
and  also  allows  better  manufacturing 
control  of  the  characteristics  of  cells  of 
high  photo-.sensitivity. 

Technical  data  on  the  air-depolarized 
primary  cell  developed  by  the  National 
Carbon  Company  for  A-supply  to  rural 
radio  sets  was  conveyed  in  one  of  the 
papers.  A  carbon  cathode  “breathes” 
from  the  atmosphere  the  oxygen  re¬ 
quired  to  prevent  polarization  of  the  cell 
in  operation.  Caustic  .soda  is  the  elec¬ 
trolyte  and  the  ano<le  is  amalgamated 
zinc.  Open  circuit  voltage  in  the  two¬ 
cell  batterv  is  2.8  to  2.9  volts  and  this 


falls  initially  to  2.45  volts  with  draughts 
up  to  0.65  amp.  For  600  amp.-hour 
withdrawal  at  this  rate  the  voltage  will 
have  fallen  to  about  41  volts  and  ex¬ 
haustion  occurs  at  between  700  and  800 
amp.-hours.  This  capacity  adapts  it  to 
a  year’s  life  on  three  hours  use  per  day 
of  prevailing  radio  sets.  These  air  cells 
are  shipped  dry,  the  porous  cathode 
sealed  with  cellophane  and  the  vent 
sealed  by  a  readily  puncturable  dia¬ 
phragm.  Filling  with  water  makes  it 
ready  for  use  after  fifteen  to  30  minutes 
to  complete  solution  of  the  caustic.  The 
new  battery  opens  to  the  radio  market 
the  unwired  rural  homes  where  only 
storage  batteries  or  dry  cells  have  here- 
fore  been  available  for  A-power. 

Hoover  Dam  interests  few 

An  informal  conference  attended  by  a 
large  number  of  the  members  disclosed 
that  no  strong  tendency  exists  at  present 
for  electrochemical  industries  to  grasp 
the  power  opportunities  offered  at 
Hoover  Dam  beyond  the  commitments 
already  made  for  that  power.  Climate, 
limitations  of  competitive  transportation 
and  distance  from  market  seem  to  offset 
the  attractiveness  of  the  joint  availabil¬ 
ity  of  many- raw  materials  and  relatively 
cheap  power.  No  formal  action  was 
taken  toward  anticipating  expected  over¬ 
tures  from  government  quarters  aimed 
toward  electrochemical  absorption  of  the 
power. 


MR.  EDISON’S  ELECTRIC  RAILWAY  PROGRESSES 


Photo-cell  developments 

Attention  was  given  in  the  photo¬ 
electricity  discussion  to  the  characteris¬ 
tics  of  several  types  of  photo  cells.  A 
caesiiim-oxygen-silver  cell  has  been  ob¬ 
tained  which  is  highly  sensitive  to  red 
and  infra-red.  The  maximum  response 
>s  at  8.000  Angstroms ;  it  is  one-third  as 
great  at  10,0(K)  and  the  threshold  is 
near  12.000.  Sensitivity  is  of  the  order 
of  35  microamperes  per  lumen  at  2,710 
deg. 

K.  A  titanium  cell  has  been  used 
to  determine  the  erythemal  strengths  of 
tile  many  types  of  mercury  discharge 
lamps  which  have  come  on  the  market 


February  10.  1883 — Mr.  Edison 
stated:  “It  is  doing  well.  I  had  it 
running  from  a  point  on  the 
Pennsylvania  Railroad  to 
Metuchen,  a  distance  of  2l  miles. 
The  locomotive  runs  at  the  rate- 


of  29  miles  an  hour  with  one  pas¬ 
senger  car  containing  40  passen¬ 
gers.” — “Electrical  World.” 

[The  trucks  of  this  locomotive 
are  now  mounted  outside  Mr. 
Edison’s  West  Orange  laboratory.) 
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[ 

AN  OUTLOOK 
AND  A  PLAN 

Fifty  years  have  passed  since  the  first  Edison 
dynamo  in  the  Pearl  Street  station  started  an  era  of 
change  and  growth  unparalleled  in  history.  The  age 
of  electric  power  and  machines  was  then  and  there 
thrust  upon  an  incredulous  world  and  the  hum  of  the 
first  generator  has  become  the  roar  of  the  machine  age. 
Where  is  the  next  half  century  to  take  us.^  Does  the 
present  economic  breakdown  presage  the  destruction 
of  this  civilization  through  the  unleashing  of  unbal¬ 
anced  and  uncontrollable  forces  or  can  we  go  forward 


by  shaking  the  cornucopia  of  science  and  engineering 
to  endow  mankind  with  even  more  agencies  that  elimi¬ 
nate  toil,  increase  comfort,  amplify  production  and 
facilitate  transportation  and  communication?  We 
believe  we  can  go  forward.  We  believe  the  electrical 
industry  holds  within  itself  the  major  elements  neces¬ 
sary  to  advance  the  comfort  and  prosperity  t»f  the 
human  race,  which  is  the  only  true  yardstick  by  which 
to  measure  progress. 


Progress  Can  know  that  the  electrical 

Be  Made  industry  is  still  in  an  early 

phase  of  its  dynamic  exist¬ 
ence.  Electrical  science  is 
still  fertile;  invention  and  engineering  already  point  to 
faster  technological  progress;  markets  for  electrical 
products  and  services  are  either  unserved  or  unsat¬ 
urated.  There  will  be  more  uses,  new  uses,  lower 
costs,  higher  efficiencies,  increased  safety  and  a  greater 
weaving  of  electricity  into  the  social  and  industrial 
fabric  of  the  nation.  It  is  possible  to  harness  and  con¬ 


trol  this  scientific  giant  and  make  him  an  intelligent 
as  well  as  a  powerful  servant. 

But  we  know  also  that  the  future  of  the  electrical 
industry  as  well  as  that  of  all  industry  depends  upon 
the  ability  of  national  leaders  to  solve  the  social  and 
economic  problems  of  the  present  and  the  future,  intro¬ 
duced  by  the  revolutionary  changes  in  the  life  and 
activities  of  the  mass  of  mankind  brought  about  by 
past  applications  of  scientific  and  engineering  devel¬ 
opments.  The  electrical  industry  will  prosper  only  if 
the  country  prospers,  and,  further,  we  believe  the  elec¬ 
trical  industry  can  play  a  major  part  in  the  thought 
and  action  needed  to  improve  the  national  welfare. 
Thus,  the  greatest  opportunities  as  well  as  the  hardest 
problems  confronting  the  electrical  industry  are  exter¬ 
nal  and  not  internal.  They  are  linked  with  all  the 
activities  of  our  present  civilization  and  necessitate 
the  rigorous  application  of  new  economic  and  social 
principles  and  practices.  Only  by  doing  this  is  it  pos¬ 
sible  to  maintain  the  capitalistic  system  and  private 
initiative  against  the  destructive  attacks  of  the  com¬ 
munistic  system  with  its  national  socialization  pro¬ 
gram.  It  is  neces.sary  to  prove  that  the  machine  age 
indisputably  advances  the  whole  status  of  mankind. 


Internal  Changes  Ciuloubtedly  the  experiences 

Are  Necessary  I"*** 

and  especially  those  of  the 

last  three  years,  point  out  the 
need  for  changes  in  the  internal  policies  and  practices 
of  the  electrical  industry.  It  is  evident  that  all  the 
activities  of  the  utilities  must  be  open  to  public  inspec¬ 
tion.  Management  must  have  higher  efficiency  and 
more  integrity  to  avoid  the  assumption  of  management 
functions  by  regulatory  authorities.  The  place  and  func¬ 
tions  of  the  holding  company  must  be  defined  more 
clearly  and  corporate  structures  must  be  simplified  to 
eliminate  pyramided  organizations.  A  decentralization 
jiolicy  must  be  adopted  whereby  local  management  is 
given  power  and  responsibility  and  territorial  holdings 
must  be  adjusted  to  logical  economic  areas  that  result  in 
the  lowest  costs  and  the  best  service.  Utility  securi¬ 
ties  must  become  more  stable  and  meritorious  in  the 
opinion  of  conservative  investors  in  order  that  the 
industry  may  secure  the  jirirnary  capital  necessary  to 
its  expansion  program. 

Managers  must  become  more  professional.  They 
must  better  balance  their  organizations  and  their  activ¬ 
ities  between  public  relations,  sales,  engineering  and 
accounting  so  that  the  development  of  the  territory 
served  is  accomplished  under  conditions  that  produce 
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both  favorable  public  sentiment  and  favorable  investor 
sentiment.  In  the  light  of  the  recent  wide  fluctuations 
in  dollar  values  and  security  values  it  will  be  necessary 
to  introduee  more  conservative  financial  policies 
whereby  there  is  less  borrowed  capital,  a  faster  rate 
of  write-off  of  investment  and  a  larger  accumulation 
of  liquid  reserves.  It  may  be  necessary  to  forget  past 
practices  and  consider  the  distribution  system  to 
extend  into  the  interior  of  homes  and  factories  and 
to  own  and  operate  all  power  production  plants. 
Whatever  is  economical  and  logical  must  be  done, 
unhampered  by  past  practices,  in  order  that  rapid 
progress  may  be  made. 

Electrical  manufacturers,  jobbers  and  retail  outlets 
for  electrical  goods  also  must  measure  up  to  new  con¬ 
ditions  and  eliminate  traditional  wastes  and  costs.  It 
is  necessary  to  change  the  business  mechanism  for  both 
production  and  distribution.  In  order  to  compete  for 
the  dollars  of  buyers  there  must  be  greater  co-opera¬ 
tion  between  industry  branches,  and  this  must  take 
the  form  of  practical  business  activities. 

All  these  internal  industry  changes  reduce  to  essen¬ 
tial  acts  to  bring  about  cost  reductions,  sales  expan¬ 
sion  and  higher  managerial  efficiency.  Action  is  being 
had  already  to  do  these  things,  and  industry  leaders, 
as  shown  by  the  articles  in  this  issue,  have  a  clear 
understanding  of  the  opportunities  that  exist  for  im¬ 
proving  the  status  of  the  industry. 


Prove  Worth  of  its  external  relations  and 

llie  American  Idea  l><'''cver,  the  in- 

dustry  must  focus  its  efforts 

both  to  expand  its  markets 
and  to  contribute  its  quota  of  thought  and  action  for 
the  maintenance  of  American  ideas.  I’^nless  all  indus¬ 
trial  leaders  appreciate  the  gravity  of  t)resent  condi¬ 
tions  and  the  serious  nature  of  present  destructive 
trends  and  aet  constructively  there  is  little  doubt  that 
the  mass  of  the  people  will  seek  political  solutions  of 
their  problems.  This  program  would  be  ineffective  in 
the  end,  but  it  would  meanwhile  destroy  progress 
through  the  adoption  of  socialistic  and  communistic 
schemes.  At  no  time  in  history  has  there  been  more 
rieed  for  clear  thinking  and  direct  action  by  business 
leaders,  and  -utility  executives  especially  should 
respond  to  the  call  for  action.  Their  industry  would 
l^e  the  first  attacked  and  they  are  especially  linked 
to  community  building  in  all  its  diversified  aspects 
through  the  service  they  render.  They  should  assert 
leadership  and  help  co-ordinate  the  thought  and  action 
of  their  customers  to  secure  better  conditions. 


Not  a  Time  solutions  to  present 

for  Panaceas  national  problems  do  not 

rest  solely  in  the  adoption 
of  shorter  working  hours, 
shorter  working  days  and  shorter  working  weeks.  They 
do  not  lie  in  a  socialistic  program  of  governmental 
control  and  operation  of  all  industry.  They  do  not  lie 
in  inflation  or  deflation,  in  stock  market  regulation 
or  in  increased  bank  credit.  Present  dislocations  and 
unbalances  are  serious  and  remedies  must  be  more 
I)otent  than  inflation  policies.  There  must  be  less 
blind  faith  that  previous  conditions  will  return.  Losses 
must  be  incurred,  changes  must  be  made,  habits  and 
customs  must  be  modified  to  conform  to  very  different 
.social  and  economic  standards.  Our  problems  can  be 
solved  and  conditions  improved  by  intelligent  planning 
and  action  and  this  requires  positive  aetion  and  a 
gradual  shift  over  a  period  of  years.  Here  is  the 
(•pportunity  for  electrical  leadership. 


Concentration  and  ^  ndoubtedly  the  leaders  of 

Specialization  industry«to  date  have  been 

.  production  -  minded.  They 

Questioned  ,  ,  , 

^  have  made  mass  production 

their  objective  and  have  taken  little  account  of  con¬ 
sumption.  They  have  not  applied  the  prineiple  that 
the  more  there  is  produced  the  more  money  or  credit — 
purchasing  power — must  be  placed  in  the  hands  of 
the  masses.  They  have  forgotten  that  production  effi¬ 
ciency  is  measured  from  raw  material  to  ultimate  con¬ 
sumer  and  not  from  raw  material  to  the  loading  plat¬ 
form  of  factories  or  farms.  In  onr  system  the  mass 
must  draw  dividends  from  prosperity  upon  some  basis 
of  equality  with  capital  accumulation  or  investments 
in  productive  capacity  will  ultimately  crash  of  their 
own  weight.  Future  business  enterprises  must  move 
goods  from  machines  to  consumers  and  business  merit 
will  be  measured  by  the  degree  of  effective  main¬ 
tenance  of  consumer-purchasing  power  on  a  plane  of 
equality  with  the  maintenance  of  plant  production 
machinery. 

Future  ideas  of  capital,  credit  and  wealth  must  be 
based  on  the  knowledge  that  investment  conditions 
are  transitory,  that  economic  life  is  short  and 
that  goods  and  services  in  current  commerce  make  the 
best  indicators  of  wealth.  Credit  obligations  will  be 
based  upon  shorter  terms  and  the  aim  of  business 
enterprise  will  be  capital  turnover  and  not  capital 
accumulation.  Moreover,  there  must  be  more  ^ial- 
minded  executives  who  measure  success  in  terms  of 
human  welfare  as  well  as  profit.  What  definite  things 


428 


THE  ELECTRICAL  WORLD 


[October  1,  1932 


need  to  be  done  and  can  be  done?  One  principle  to 
apply  that  offers  prospects  of  success  is  decentraliza¬ 
tion.  Thought  and  action  to  carry  out  this  principle 
should  be  applied  to  each  market  area  as  well  as  to 
the  nation. 

Decentralization  means  merely  the  building  up  of 
.self-sustaining  areas  that  incorporate  both  produc¬ 
tion  and  consumption  for  all  community  needs.  This 
gains  the  cost  of  tran.sportation  and  a  saving  in  time 
by  putting  goods  and  consumers  in  close  proximity. 
To  carry  out  this  principle  many  industries  must 
relocate  their  plants  and  their  workers  or  establish 
branch  plants.  The  day  is  past  for  a  single  .mass  pro¬ 
duction  plant  to  supply  the  national  market  with  even 
a  single  product  or  service.  Labor  must  diversify  .so 
that  it  can  work  part  of  the  time  in  factories  and  part 
of  the  time  on  farms  or  at  other  occupations.  The  O.  D. 
Young  suggestion  of  a  worker  with  a  hotise.  garden, 
cow,  chickens  and  pig,  whereby  he  works  in  a  factory 
part  of  the  time  and  at  home  part  of  the  time,  can  be 
practiced. 

Decentralization  means  that  the  economic  validity 
of  the  large  city  will  be  challenged.  It  means  that 
mass  production  enterprises  for  supplying  all  areas 
with  either  manufactured  or  farm  products  will  be 
successful  only  as  they  can  ca])italize  tran.sportation 
differential  costs  or  pos.sess  unusual  local  economic 
advantages.  The  principle  of  decentralization,  the 
development  of  self-sustaining  communities  and  the 
diversification  of  industry  and  of  workers — these  .steps 
are  now  economic  and  practical  if  intelligently  planned 
and  controlled.  The  broader  and  more  definite  appli¬ 
cations  of  the.se  ideas  offer  the  greatest  opportunities 
for  cost  reductions,  the  balancing  of  production  and 
consumption  and  the  continuous  maintenance  and 
even  increa.se  of  consumer-purchasing  power.  As 
desires  and  needs  increa.se  in  a  community,  they  are 
satisfied  by  an  increase  in  the  local  production  facil¬ 
ities,  and  both  production  and  consumption  grow  with 
an  increase  in  population  and  in  the  purchasing  powers 
of  the  inhabitants. 

very  practical  aspect  of  the  application  of  these 
ideas  is  that  the  rate  at  which  each  area  is  made  self- 
sustaining  and  .self-contained  should  be  measured  by 
the  maintenance  at  all  times  of  maximum  prosperity 
for  the  people  in  the  area.  Labor  turnover  or  unem¬ 
ployment  is  a  very  direct  gage  whereby  the  rate  of 
change  can  be  determined.  Also,  with  investors  now 
more  rigid  in  their  requirement  that  capital  be  written 
off  at  a  more  rapid  rate,  undoubtedly  human  labor 
gains  a  cost  differential  against  the  machine  that  will 
continue  during  the  next  few  years,  and  this  makes  the 


changeover  and  readjustment  program  even  more 
feasible,  especially  in  manufacturing  areas. 


New  England 
Is  an  Example 

other  in  this  period. 


Evidence  of  the  economic 
validity  of  these  principles  is 
found  in  New  England.  Tliis 
region  suffered  less  than  any 
It  is  almo.st  self-sustaining  in 
production  and  consumption,  with  small  diversified 
indu.stries  and  small  diversified  farms.  Through  the  effi¬ 
cient  planning  and  action  of  the  New  England  Council 
unity  has  been  had  in  maintaining  prosperity  and  con¬ 
tentment  in  the  region  during  these  trying  times,  but 
underlying  this  was  the  decentralization  and  self-sus¬ 
taining  characteristics  of  the  territory.  L^ndoubtedly 
there  must  be  less  concentration  and  specialization  and 
more  decentralization  and  diversification  in  all  areas. 


Ecoiioiiiie  and  Utility  leaders  can  help  apply 

Social  Lea.lership  Pri'lrip''*  »>»>  i''™* 

Their  service  areas  have  been 

built  up  as  to  territorial 
extent  on  these  economic  principles.  They  serve  all 
industry'  and  all  workers  in  their  areas.  They’  will 
grow  as  their  communities  grow  and  they  have  every 
incentive  for  taking  leadership  in  planning  and  bring¬ 
ing  about  the  local  changes  that  will  secure  continu¬ 
ous  and  balanced  prosperity  for  all.  This  is  the  big 
opportunity’  for  service  and  this  is  the  necessary  field 
of  action  for  utility  executives  if  they  wish  to  advance 
their  own  interests  and  those  of  the  people  in  the  com¬ 
munities  they’  .serve. 

We  believe  man  needs  and  is  prepared  for  the 
bounties  of  science.  We  believe  he  has  the  ability  to 
use  his  scientific  endowments  to  advance  his  prosperity 
and  welfare.  We  believe  the  present  period  is  con¬ 
structive  in  that  it  has  brought  experience  and  thought 
to  bear  so  that  balance  and  control  will  come  into 
action  whereby  future  progress  will  be  more  stable  and 
more  rapid.  We  believe  much  of  the  present  pessimism 
comes  both  from  a  lack  of  perspective  of  the  forces 
that  have  brought  about  disturbing  trends  and  an 
absence  of  an  understanding  of  the  revolutionary 
changes  necessary’  to  balance  the  mechanistic  ec»)noniie 
and  social  elements  of  modern  civilization.  We  believe 
that  through  adversity  and  experience  comes  the  cour¬ 
age,  the  wisdom  and  the  patience  neces.sary  to  make 
better  and  greater  progress  in  the  future.  Now  is  the 
time  for  the  electrical  industry  to  capitalize  upon  fifty 
years  of  progress  and  experience. 


An  Early  Hydro-Electric  Station 


Turbines  used  in  the  station  of  the  Portrush  (Ireland)  electric  railway 

“Electrical  World,”  May  17,  1884 
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Pioneers*  Zeal  and  Integrity 
A3ain  Needed  For  Next  Era 


Promptly  after  Mr.  Edison  had  invented  the 
first  practical  incandescent  lamp  (October  21,  1879  ) 
and  the  tall  maj^net  hijxdar  dynamos  he  made  sev- 
t  ral  complete  isolated  installations.  The  ])ioneer  com¬ 
mercial  ])lant  was  on  the  SS.  Columbia,  plying  between 
.San  Francisco,  Calif.,  and  Portland,  Ore.  The  first 
lulison  “land”  plant  was  on  the  premises  of  Hinds. 
Ketcham  &  Company,  printers.  Xew  York  City,  January. 
1881,  and  others  followed. 

Prior  to  this  time  ^Ir.  Edison  decided  to  develop 
and  install  a  comjdete  central-station  system.  He  said 
later : 

.\s  I  had  to  compete  with  the  gas  system,  it  had  to  be  com¬ 
mercially  efficient  and  economical.  The  network  of  conductors 
must  t)e  fed  from  many  different  points  and  must  be  capable  of 
being  tapped  anywhere.  I  had  to  devise  a  system  of  metering 
and  the  meters  must  be  accurate  so  that  we  could  charge  cor¬ 
rectly  for  the  current  used.  Means  had  to  be  devised  for  main¬ 
taining  an  even  voltage  on  the  netw'ork ;  the  burning  out  or  break¬ 
ing  of  lam])s  must  not  affect  other  lamps  and  there  must  be  no 
violent  fluctuations  of  current.  One  of  my  largest  problems  was 
to  build  dynamos  more  efficient  and  larger  than  any  heretofore 
made,  and  I  had  to  make  their  internal  resistance  small,  so  that  I 
could  get  at  least  90  per  cent  of  salable  energy.  Of  course  I  had 
many  details  to  work  out,  such  as  switching  gear,  lamp  holders, 
chandeliers  and  whatever  w’as  necessary  to  provide  so  that  the 
system  could  compete  with  gas.  Why  did  I  fix  110  volts?  I 
based  my  judgment  on  the  best  I  thought  w'e  could  do  in  the 
matter  of  reducing  the  cost  of  copper  and  overcome  the  difficulty 
we  had  in  making  the  lamp  filament  stable  at  high  voltages. 

The  .strenuous  work  of  developing  the  Edison  system 
1)egan  in  1878.  and  on  completion  of  all  prejiarations 
the  Edison  central-station  system  was  a  practical  working 
success  from  the  very  start.  .Ml  possible  tyjies  of 
dynamos  had  l)een  considered,  especially  disk  machines 
and  armatures  with  disk  cross-connections,  the  ‘^umho” 
machines  with  horizontal  fields  being  of  this  construc¬ 
tion.  These  giant  dynamos  were  direct  driven  at  350 
revolutions  by  single-cylinder  engines  of  200  indicated 
horsepower,  the  combined  unit  weighing  30  tons. 

The  first  commercial  central  station  in  this  country 
was  put  in  operation  at  255-257  Pearl  Street,  New  York, 
.Septeml)er  4,  1882,  and  distributed  current  over  a  two- 
wire  underground  network  of  conductors.  The  initial 
central  three-wire  station  was  started  at  Sunhury,  Pa., 
July  4,  1883,  and  Brockton,  Mass.,  was  the  first  to  use 
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three-wire  underground  conductors  October  1,  1883. 
d'he  first  Edison  “Jumbo”  was  .sent  abroad  and  operated 
at  the  Paris  International  Exposition  in  October,  1881. 
The  second  “Jumbo”  was  started  at  the  Holhurn  viaduct 
station,  London,  England,  January  12,  1882,  and  a  second 
machine  on  April  8,  1882,  the  station  o|')erating  regularly 
after  April  11,  1882. 

•  The  old  Pearl  Street  station  was  the  first  attempt  of 
the  Edison  Electric  Illuminating  Company  of  New  York 
to  supply  the  public.  It  started  with  a  load  of  400 
16-cp.  lamps  in  59  buildings  wired  for  2,300  lamps, 
.serving  through  a  complete  underground  system,  with 
a  total  length  of  18  miles  of  feeders  and  mains,  the 
district  supplied  covering  a  square  mile.  There  were 
six  “Jumbo”  horizontal  dynamos  installed,  each  having 
a  maximum  capacity  of  1,200  16-cp.  lamps  of  110  volts 
and  0.75  amp.  each. 

The  station  was  started  on  a  lamp  bank  of  1,000 
16-cp.  lamps.  There  were  no  instruments  available.  A 
16-cp.  lamp  of  110  volts  operated  by  batteries  was  the 
standard  of  illumination  and  the  jdlot  lamps  of  the 
dynamo  by  means  of  dynamo  field  boxes  were  ke]>t  by 
eye  as  close  to  this  standard  as  possible.  It  was  found 
that  no  difficulty  was  experienced  with  one  dynamo,  but 
when  the  second  dynamo  was  connected  (when  the  pilot 
lamp  was  of  the  same  approximate  voltage  as  the  stand¬ 
ard  battery  lamp)  there  developed  serious  trouble.  The 
load  would  swing  from  one  dynamo  to  the  other,  despite 
the  frantic  efforts  of  the  “dynamo  tender”  to  adjust 
the  copper  brushes,  from  which  issued  plenty  of  “fire¬ 
works.”*  One  day  Mr.  Sims  of  the  Armington  &  Sims 
Engine  Company  visited  Mr.  Edison,  who  was  on  con¬ 
stant  duty  at  the  plant,  and  they  both  decided  that  the 
swinging  load  was  caused  by  the  oversensitive  Porter 

*Inforniation  through  courtesy  II.  A.  Cantphell,  Edison  Pioneer, 
.Wtv  York  Edison  Company,  xAw  xeas  present  at  starting  of 
station. 

July  1,  1882 — Wonderful  as  has  been  the  development  of 
the  telegraph,  it  appears  that  ere  long  we  shall  look  upon 
it  as  but  one,  and  by  no  means  the  most  marvellous,  oi 
countless  applications  of  electricity.  We  seem  to  have 
discovered  a  giant  whose  powers  are  illimitable,  yet  whose 
strength  can  be  applied  to  do  the  most  delicate  and  subtle 
work— who  is  always  ready  for  duty,  and  whose  energies 
can  be  drawn  out  in  a  thousand  ways — whose  strength  can 
be  generated  at  one  place  and  carried  to  another  for  use, 
without  serious  loss — who  will  begin  working  and  stop 
working  at  a  touch. 
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Allen  jjovernors.  This  was  found  to  be  the  case  and 
the  original  125-hp.  Porter  Allen  engines  were  removed. 
Annington  &  Sims  engines  substituted  and  the  difficulty 
I  was  overcome. 

The  underground  conductors  were  of  large  size  copper 
rods  of  half-moon  section,  2(H  ft.  long.  These  rods 
■  were  wound  with  ro])e  to  separate  them  and  forced  into 
a  20-ft.  wrought-iron  pi]^.  Asphaltic  compound  was 
®  then  forced  in  and  filled  the  spaces  1)etween  the  pipe 

•  and  conductors.  .V  rubber  plug  drilled  so  that  the  copper 

conductors  protruded  was  driven  in  the  ends  of  the  pij^e 
and  sealed  in  “the  compound.”  This  was  the  Kruesi 
tube  and,  when  joined  together  by  flexible  soldered 
“joints”  and  “a  coupling  box”  filled  with  comjxmnd. 

I  was  the  basis  of  the  underground  feeder  and  distributing 
system.  The  feeders  extended  from  the  station  not  to 
e.xceed  mile  to  “junction  boxes,”  from  which  radiated 
the  interconnected  mains. 

j  Street  short  circuits  were  frecpient  and  often  shut 
down  the  plant  and  attr.acted  the  public  with  hot  i>aving 
stones  and  smoke. 

Even  when  these  difficulties  were  minimized,  there 
remained  the  house  system  troubles.  There  were  no 
I  rubber-covered  conductors,  all  wiring  being  done  with 
Underwriters’  (or,  as  then  termed,  “Undertakers”) 
wire.  This  was  hare  copper  wire  covered  with  two 
layers  of  cotton  braid  painted  with  white  lead.  The  two 
conductors  were  fastened  to  ceiling  or  side  walls  by 

r  wooden  cleats.  Fuses  were  intro<luced  frecpiently,  at  top 
of  fixtures  and  wherever  thought  necessary,  and  were 
I  fastened  to  wooden  blocks  (or  rosettes). 

Conductors  were  wra])]x*d  around  the  gas  fixtures 
and  continued  to  the  gas  burner,  where  “an  attachment” 
was  ])ut  below  the  burner  and  to  this  was  fastened  a 
wooden  socket,  the  inside  of  which  was  lined  with  brass 
to  accommodate  the  screw  base  of  the  incandescent  lamp. 
Later  grooved  wooden  molding  was  used  to  inclose  the 
conductors  for  sake  of  ap])earance.  hut  the  cotton- 
covered  wires  laid  in  the  molding  and  covered  with  a 
cap  started  many  fires,  so  that  the  cleat  installation  was 
considered  .safer.  The  16-cp.  lamps  (824  watts  each) 
were  of  large  size  glass  elongated  bulbs,  containing  the 
'  U-shaped  carbon  filament.  The  curious  public  little 
thought  as  it  viewed  “the  little  red  hairpins  in  the  glass 
bottles”  that  it  was  witnessing  the  beginning  of  an  indus¬ 
try  which  w<ndd  embrace  the  w’orld,  nor  was  it  aware 
of  the  struggles  of  the  unseen  inventor  and  his  asso- 
r  ciates  in  solving  ever-occurring  problems.  Time  and 
again  “the  old  man”  was  called  ujjon  to  meet  a  trying 
situation,  hut  his  vision,  inspiration  and  “perspiration” 
always  triumphed.  The  demand  for  electric  service 
increased  steadily  and,  as  the  current  could  only  be 
distributed  aj^proximately  one  mile  from  the  station. 


'  electric  light  upon  the  sight  is  a 

j  subject  likely  to  attract  attention.  Numerous  observations 
lead  to  the  conclusion  that  there  is  nothing  prejudicial 
|n  the  nature  of  the  rays  derived  from  the  electric  light, 
out,  on  the  other  hand,  this  light  may  be  of  great  benefit 
oy  reason  of  its  superior  illuminating  power.  In  the  not 
tar  distant  days  of  electric  house  illumination  the  compa¬ 
res  may  be  trusted,  if  only  for  the  sake  of  their  own 
pockets,  not  to  do  serious  injury  to  the  general  public  by 
*0  excessive  supply  of  light.  We  must  remember  that 
electric  lighting  is  still  in  its  infancy. — “Electrical  World,” 


Incandescent  lamp  was  only  lorerunner  to  solution 
of  many  problems. 

Voltage  regulator,  parallel  operation,  underground 
mains  and  metering  presented  obstinate  obstacles. 

Household  wiring  devices  and  fixtures  had  to  be 
developed  from  zero. 

Low  load  factors  demanded  development  of  motor 
loads. 

Holding  company  and  state  regulation  date  back 
to  early  days. 

Edison  Association  formed  to  disseminate  operating 
knowledge. 

Fortitude  and  conscientiousness  of  the  pioneer  days 
again  needed  to  insure  sound  progress  in  the 
next  decades. 

it  soon  became  necessary  to  build  “an  annex.”  This  was 
located  at  60  Lilxrty  Street  in  1886. 

By  this  time  the  industry  was  well  started.  The 
iMlison  Electric  Light  Company  handled  Mr.  Edison’s 
patents,  did  the  engineering  and  made  the  “determina¬ 
tions”:  i.e.,  the  probable  consumption  of  each  house, 
store,  etc.,  was  carefully  plotted  in  figuring  the  size  of 
feeders  and  mains.  The  Edison  Machine  Works  built 
the  dynamos.  The  Edison  I.amp  Comiiany  manufac¬ 
tured  the  lamps.  The  Edison  Tube  Works  made  the 
h'dison  underground  system,  and  S.  Bergmann  &  Com¬ 
pany  manufactured  all  house  appliances,  sockets,  cut-outs, 
etc.,  and  later,  w’hen  invented,  station  instruments. 
Unrler  the  Edison  j>atents  the  Edison  Electric  Light 
Company  Hcen.sed  one  local  com|)any  in  each  community. 
Each  company  was  obliged  to  prove  its  financial 
resources  before  it  could  secure  a  license,  and  to  pay  for 
this  right  to  use  the  complete  Edison  system  one-third 
of  its  capital  stixk  as  issued  at  the  time  and  as  issued* 
thereafter.  As  patents  expired  this  percentage  was 
gradually  reduced.  A  licensed  local  comi)any  was  named 
“Edison  Electric  Illuminating  Company  of - .” 

In  the  early  part  of  1885  James  S.  Humbird,  general 
agent  of  the  Edison  Electric  Light  Company  for  the 
state  of  Pennsylvania,  requested  the  representatives  of 
the  different  Edison  Electric  Illuminating  Companies  to 
meet  in  Harrisburg  for  a  general  conference.  The  meet¬ 
ing  was  held  April  15,  1885,  and  there  w’ere  present 
representatives  of  five  companies:  H.  K.  Wood,  Piqua, 
Ohio;  W’estley  Auten  and  Frank  S.  Marr,  Sunbury,  Pa. ; 
4\'illiam  S.  Schwenck,  T.  M.  Righter,  Mount  Carmel ; 
Samuel  Insull,  F.  S.  Hastings,  H.  M.  Doubleday  and 
Francis  R.  Upton,  New  York,  and  James  S.  Humbird. 
Cumberland.  ^Id. 

Mr.  Humbird  stated: 

the  object  of  the  meeting  to  be  an  interchange  of  opinions  among 
those  interested  in  the  electric  lighting  business,  in  order  to 
elicit  all  the  information  possible  for  the  purpose  of  advancing 
their  mutual  interests. 

The  different  views  expressed  and  the  ex|)erience  of 
those  present  showed  that,  now  that  the  industry  had 
settled  down  to  a  practical  basis,  the  difficulties  were 
mainly  due  to  lack  of  knowledge  of  how  to  operate 
rather  than  from  defects  in  apparatus  or  installation. 
At  this  meeting,  on  motion  of  H.  K.  Wood,  an  associa- 
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August  1,  1882. — The  following  circular  letter  was  sent 
last  week  to  every  householder  or  tenant  in  the  First 
District  of  the  Edison  Electric  Light  Company,  that 
bounded  by  Spruce,  Nassau  and  Wall  Streets  and  East 
River:  “We  are  rapidly  approaching  the  completion  of 
our  central  station,  from  which  you  will  be  supplied  with 
Edison  light,  our  street  conductors  are  now  laid,  and  it 
will  be  necessary,  in  order  to  supply  you  with  the  light 
when  we  are  ready,  to  connect  your  building  with  them. 
The  station  in  Pearl  Street,  near  Fulton  Street  with  its 
enormous  dynamos,  machinery  and  boilers  is  completely 
finished  and  ready  to  begin  at  once.  The  mains  are  laid 
throughout  the  district  and  all  the  houses  are  wired  ready 
for  the  lamps. 

“The  factory  of  the  Edison  Electric  Lamp  Company  has 


been  moved  from  Menlo  Park  to  East  Newark,  N.  J.  Up 
to  April  1,  80,000  lamps  were  shipped;  150  men  are  now 
employed.  Officers  of  the  Edison  Light  Company  are : 
Thomas  A.  Edison,  president;  F.  R.  Upton,  treasurer; 
William  Holzer,  superintendent,  and  J.  J.  Bradley,  master 
mechanic.” — “Electrical  World.” 


[The  Edison  Electric  Illuminating  Company  was  organ¬ 
ized  in  1880  with  a  million  in  capital.  The  incorporators 
of  the  company  were:  Tracy  R.  Edson,  James  H.  Banker, 
Robert  L.  Cutting,  Jr.,  E.  P.  Fabbri,  who  was  J.  Pierpont 
Morgan’s  partner;  J.  F.  Navarro,  also  connected  with 
Drexel,  Morgan  &  Company;  Grosvenor  P.  Lowrey  and 
Nathan  G.  Miller.] 


tion  was  formed  to  1)6  known  as  “The  Association  of 
Edison  Illuminating  Companies”  and  a  meeting  was 
called  for  June  3,  1885,  at  Pittsburgh  and  notice  sent 
to  every  Edison  company  and  all  manufacturers  of  the 
“Edison  System.”  At  this  meeting  the  by-laws  were 
drafted  by  F.  S.  Hastings,  H.  W'ard  Leonard  and 
Frank  S.  Marr,  the  first  secretary.  The  dues  were  fixed 
at  $5  a  year  for  each  member  company. 

Later,  on  February  9,  1887,  J.  L.  liarclay,  P.  B.  Shaw 
and  Wilson  S.  Howell  issued  a  circular  letter  urging  all 
Edison  central-station  companies 

to  join  the  Association  of  Edison  Illuminating  Companies,  for  as 
to  our  problems  books  are  silent,  our  experience  is  short,  experts 
are  scarce  and  cost  money,  and  each  one  works  on  his  own  tlieory 
and  experience  and  tells  you  very  little  w’hich  is  of  real  value. 
The  central-station  manager  has  an  extremely  difficult  task  of 
pushing  a  new  business  into  favor  and  profit.  He  is  a  manu¬ 
facturer  who  sells  his  product  direct  to  the  consumer  and  meets 
all  the  complaints  of  price,  quality  and  quantity  from  people 
ignorant  of  the  severe  conditions  under  which  he  operates.  He 
stands  between  two  fires,  the  board  of  directors  and  the  customer, 
who  always  w'ants  two  dollars’  worth  of  light  for  fifty  cents  and 
compares  the  cost  of  the  Edison  service  with  the  cost  of  kero¬ 
sene  oil  or  gas.  .  .  . 

•  We  should  all  work  toward  our  main  object — business  success. 
For  this  purpose  the  Association  of  Edison  Illuminating  Com- 
()anies  is  formed  .  .  .  Experience  is  a  good  teacher,  but  a 
hard  taskmaster,  and  he  who  profits  from  the  experience  of 
others  is  wise  indeed  ...  A  free  exchange  of  ideas  and  ex¬ 
periences  can  do  tlie  best  of  us  much  good. 

At  the  meeting  of  1885  the  discussion  centered  round 
the  adoption  of  the  new  “three- wire  system”  (which, 
with  the  screw  base  lamp,  has  survived  all  changes)  and 
tlie  Edison  chemical  meter. 

Mr.  Shaw  of  Williainsixirt  opposed  the  use  of  meters, 
claiming  that  his  experience  over  several  months  showed 
that  they  were  inaccurate  and.  of  course,  could  not  he 
read  by  the  consumer,  as  could  gas  meters.  He  stated 
that  his  company  had  definitely  abolished  the  meter 
system  and  was  using  the  flat  contract  system  of  a  price 
for  each  16-cp.  lamp  i^er  month. 

F.  S.  Hastings  defended  the  meter  system,  but  admit¬ 
ted  that  where  the  use  of  lamps  was  ’ong  and  fairly 
regular  the  flat  rate  system  was  the  best. 

John  \V.  Howell  surprised  the  meeting  with  the 
announcement  that  due  to  radical  improvements  in  tlie 
manufacture  of  lamps,  they  could  he  furnished  in  sev¬ 
eral  sizes  of  candlepower.  The  cost  to  the  companies 
at  this  time  was  approximately  90  cents  per  16-cp.  lamp. 

On  .\ugust  11  and  12.  1886.  a  very  important  meeting 
of  the  association  was  held  at  Long  Beach,  N.  Y,  By 
general  request,  Frank  J.  Sprague,  inventor  of  the 


S]>rague  motor,  was  invited  to  deliver  an  address  on  the 
possibility  of  selling  “Electric  Motive  Power.”  and  the 
Edison  Electric  Light  Company  was  asked  to  prepare 
a  full  explanatory  circular  on  the  use  and  application 
of  electric  motors,  giving  table  of  sizes  in  which  Sprague 
motors  could  he  built  and  how  the  electric  motor  power 
could  he  sold  and  what  the  price  should  he  per  horse¬ 
power  per  year  and  how  the  horsepower  could  l)e  figured. 

At  this  meeting  J,  H.  \'ail  made  the  startling  state¬ 
ment  that  it  had  been  found  [xjssihle  to  o])erate  arc 
lamps  on  the  Edison  system ;  that  the  American  Electric 
Manufacturing  Company  had  connected  five  in  series 
from  the  positive  and  negative  of  the  three-wire  system 
and  they  worked. 

As  soon  as  the  success  of  the  Edison  system  became 
evident  many  companies  took  out  licenses.  In -18X9 
modern  stations  were  started  in  Brooklyn.  Philadelphia. 
Xew  York  and  eksewhere  and  tyjufied  the  latest  jmactice 
of  the  time.  In  Brooklyn  the  station  was  equipjx'd  with 
cross-compound  horizontal  non-condensing  high-speed 
engines  of  250  hp.  each,  each  engine  belted  to  two 
Edison  bipolar  dynamos  located  on  the  floor  above.  'Fhe 
water-tube  boilers  were  of  250  hp.  capacity.  'Fhe  coal 
efficiency  of  the  station  was  approximately  8  Ih.  jier 
horsepower  and  the  daily  load  factor  20  per  cent. 

The  electrical  gallery,  located  along  the  middle  of  the 
“dynamo  room”  and  about  8  ft.  above  the  floor,  con¬ 
tained  the  most  modern  equipment.  This  consisted  of 
solenoid  ammeters,  galvanometer  type  of  voltmeters  and 
knife  switches  for  all  dynamos  and  feeders.  In  series 
with  each  feeder  conductor  were  large  coils  of  iron  wire 
resistances,  termed  feeder  equalizers,  hand-ojierated  hy 
a  dial  switch  and  used  to  cut  down  the  voltage  on  a 
high  feeder.  Pressure  wires  laid  with  the  feeders  and 
connected  to  the  street  junction  boxes  brought  the  volt¬ 
age  hack  to  the  station.  The  station  bus  was  oi)erated 
at  the  highest  voltage  required  hy  any  one  feeder  and 
the  voltages  cut  down  corresi)ondingly  on  the  other  feed¬ 
ers.  The  intense  heat  generated  hy  these  boxes  during  a 
heavy  load  almost  overcame  the  attendants. 

The  underground  systems  were  Edison  tube,  three- 
wire,  the  neutral  being  one-third  the  size  of  the  ]xisi- 
tive  and  negative  conductors.  There  were  no  record¬ 
ing  meters,  either  at  the  station  or  on  the  customer’s 
premises,  where  the  Edison  chemical  meter  was  at  this 
time  in  general  use.  All  regulation  was  by  hand  by 
means  of  dynamo  field  boxes  and  feeder  regulators. 
Ampere  readings  on  the  instruments  were  taken  every 
fifteen  minutes  and  the  daily  load  calculated  from  these 
readings.  As  all  instruments  were  constantly  swinging 
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due  to  varying  engine  speeds,  slipping  belts,  or  varying 
load,  the  readings  were  far  from  accurate.  This  was  the 
only  electrical  record  available. 

During  1889  the  various  Edison  manufacturing  com¬ 
panies  were  consolidated  under  the  title  of  the  Edison 
General  Electric  Company,  and  Samuel  Insull  soon 
became  its  president  and  continued  as  such  until,  through 
consolidation  with  the  Thomson-Houston  Company, 
the  General  Electric  Company  was  formed  with  Charles 
A.  Coffin  as  president.  Mr.  Insull  then  left  the  manu¬ 
facturing  field  and  actively  entered  the  central-station 
industry  as  president  of  the  Chicago  Edison  Company. 

It  is  not  possible  in  a  short  narrative  to  follow  the 
rapid  development  of  the  electrical  industry.  There 
were  often  many  stations  and  systems  in  the  same  local¬ 
ity,  though  none  of  them  supplied  what  might  be  termed 
“universal  current.”  Up  to  this  time  alternating  single¬ 
phase  current  was  used  by  Westinghouse.  Thomson- 
Houston  and  others  at  1,200  volts  for  series  incandescent 
and  higher  voltages  for  series  arc  lighting  and  in  some 
cases  series  motors.  The  Edison  was  the  only  low- 
voltage  multiple  system. 

In  1897  there  was  developed  in  Brooklyn  and  Chicago 
the  first  multi-phase  stations  in  this  country,  whereby 
all  service  supplied  by  the  various  systems  was  gen¬ 
erated  at  one  point  and  distributed  through  substations. 
In  the  design  of  the  Brooklyn  multi-phase  station  the 
engine-driven  generator,  of  the  unheard  of  size  of  2,000 
kw.,  was  rather  reluctantly  wound  for  6,600  volts, 
although  no  switching  apparatus  had  been  constructed 
for  handling  this  pressure.  The  frequency  was  25 
cycles,  for  exhaustive  experiments  indicated  this  was  the 
highest  frequency  at  which  rotary  converters  could  be 
operated  and  not  fall  out  of  step  with  the  generator. 
For  transforming  the  high-voltage  alternating  current 
into  low-voltage  direct  current  transformers  and  rotaries 
were  used.  For  transforming  it  into  high-voltage  direct 
current  (for  arc  lighting)  motor-generator  sets  were 
installed,  and  frequency  changers  (one  machine)  trans¬ 
formed  the  frequency  for  alternating  distributing  sys¬ 
tems  to  60  cycles. 

From  the  outset  trouble  occurred  in  switches  under 
the  6,500-volt  load.  The  original  switches  were  large 
metal-lined  porcelain  cups  in  which  were  plunged  the 
copper  rods,  the  arc  being  broken  in  the  cup. 

These  first  multi-phase  switches  were  operated  by 
compressed  air.  The  arc  was  never  broken  without 
the  entire  switch  following,  and  for  a  time  thereafter 
the  station  could  not  be  operated.  Extensive  experi¬ 
ments  were  made  in  the  Brooklyn  station  over  several 
weeks  with  all  manner  of  devices  with  compressed  air 
blowers,  sand  blasts,  vacuum  systems,  etc.  Finally,  the 
original  plunger  switch  was  immersed  in  a  tube  of  oil 
and  immediate  success  resulted. 

\\  ith  the  large  multi-phase  station  covering  an 
extended  area,  the  former  generating  stations  became 
substations  and  “superpower”  became  a  reality.  Soon 
interconnection  of  local  generating  stations  developed 
interconnection  of  stations  in  various  cities  and  transmis¬ 
sion  systems,  as  today,  began  to  appear. 

While  the  physical  structure  of  the  industry  changed, 
there  were  developing  modifications  in  financial  struc¬ 
ture.  Whereas  mortgages  were  practically  closed  at  the 
outset,  on  the  theory  that  subsequent  equity  financing 
would  add  security,  as  soon  as  it  was  appreciated  that 
there  could  be  no  end  to  the  growth  of  a  system,  a 


greater  leeway  was  permitted  in  securities  authorized 
and  not  issued.  Finally  the  open-end  mortgage,  with 
serial  issues  at  different  interest  rates,  provided  the 
flexibility  which  was  required  by  an  ever-expanding 
industry. 

The  introduction  of  the  holding  company  in  the  late 
’90s  furnished  a  means  of  successfully  financing  small 
independent  properties,  whose  separate  securities,  espe¬ 
cially  equity  securities,  were  issued  in  such  small  amounts 
as  to  be  unattractive  to  the  banker.  As  time  passed 
larger  properties  were  successfully  grouped  together 
through  a  holding  company.  Soon  this  method  attracted 
the  attention  of  parties  who  became  interested,  not  so 
much  in  economical  operation,  financing  and  service  to 
the  public,  as  in  speculative  possibilities,  and  holding 
companies  were  superimposed  upon  holding  companies 
beyond  the  necessary  requirements  of  operating  company 
financing.  These  securities  were  no  longer  “next  to 
the  dynamo,”  but  were  so  very  distantly  related  that  the 
dynamo  was  finally  lost  sight  of  entirely.  As  long  as 
prosperity  ruled,  the  public  forgot  the  operations  of 
the  dynamo,  the  basis  of  the  securities,  so  that^  often  the 
relations  between  the  physical  and  financial  structure 
were  obscured  or  lost  sight  of  entirely.  ' 

In  the  late  ’90s  state  regulation  of  operating  com¬ 
panies  stopped  the  exploiting  of  the  industry  by  poli¬ 
ticians  and  bankers  and  placed  it  on  a  firm  basis.  The 
same  will  no  doubt  hold  true  of  the  holding  company, 
where  federal  regulation  will  seek  to  correct  many  of 
the  abuses  which  have  crept  into  a  prosperous  industry. 

To  many  of  us,  whose  greatest  life’s  treasure  is  the 
memory  of  association  with  the  Master  Pioneer,  it  may 
appear  that  the  major  development  work  of  this  great 
electrical  industry  has  been  accomplished.  This  is  far 
from  the  truth.  There  has  today  l)een  laid  but  the 
foundation  for  enlarged  future  service.  This  foundation 
has  been  made  possible  through  the  latitude  given  the 
engineer  and  financier,  whereby  in  operating  companies 
the  physical  and  financial  structures  have  been  brought 
to  the  present  stage  of  development. 

It  would  be  regrettable  ind^  if,  due  to  actions  of 
those  not  interested  in  the  progress  of  the  industry  and 
service  to  the  public,  there  were  to  result  a  form  of  regu¬ 
lation  which  would  go  beyond  the  protection  of  the 
public,  both  as  customers  and  investors,  and  restrict 
proper  development.  During  the  depression  the  electric 
public  utility  company  has  been  ever  true  to  past  tradi¬ 
tions  of  keeping  faith  in  its  service  to  the  public. 

The  industry  is  now  but  marking  time  and  looking 
toward  future  accomplishments,  which  without  doubt  win 
exceed  the  records  of  the  past. 


December  23,  1882 — In  many  cities  there  is  a  fierce  and 
increasing  demand  that  the  wires  shall  be  put  under  the 
ground  and  out  of  the  way.  There  could  hardly  be  any¬ 
thing  more  cruelly  stupid  than  this  suggestion.  Are  not 
our  streets  sufficiently  rag^ged?  Are  they  not  torn  up 
often  enough?  We  rather  like  to  see  a  great  number  of 
wires.  We  look  at  them  strung  in  scores  around  our 
corner  and  over  the  roof  with  complacency.  They  mean 
business,  and  are  not  a  bad  index  of  the  value  of  real 
estate.  It  is  not  becoming  civilized  men  to  be  fretful 
about  the  most  consummate,  convenient  and  indispensable 
agencies  of  civilization. — “Electrical  World”  (Quoting  the 
Cincinnati  Commercial.) 


October  1, 1932  —  ELECTRICAL  WORLD 


433 


Business  and 
Policy  Aspects 

By  GEORGE  B.  CORTELYOU 

President  National  Electric  Light  Association 


IT  WAS  on  September  4,  1882,  at  3  o’clock  in  the 
afternoon,  that  Thomas  A.  Edison  placed  in  opera¬ 
tion  at  257  Pearl  Street,  in  the  city  of  New  York, 
the  first  central  station  of  the  Edison  system.  It  is 
hardly  possible  that  the  small  group  of  friends  and 
fellow- workers  of  the  great  inventor  who  witnessed  this 
event  visualized  the  tremendous  consequences  that  were 
to  flow  from  it;  that  here  was  loosed  a  mysterious 
force  in  a  new  and  beneficent  form  that  would  encircle 
the  globe  in  dazzling  light  and  that  would  minister 
to  the  needs  and  desires  of  man  beyond  his  wildest 
dreams.  Yet  such  was  the  actual  result.  In  the  short 
space  of  50  years  the  tiny  infant  which  there  first  saw 
the  light  has  grown  into  a  veritable  giant,  with  all  a 
giant’s  strength,  but  it  has  not  needed  the  admonition, 

O,  it  is  excellent 

To  have  a  giant’s  strength;  but  it  is  tyrannous 
To  use  it  like  a  giant, 

because  this  youthful  giant  has  used  its  strength  not 
to  tyrannize  but  to  liberate,  not  to  fetter  but  to  free. 
Electric  power  has  been  hailed  as  “the  greatest  labor- 
saving  device  of  all  times.’’  If  any  one  is  inclined  to 
doubt  the  truth  of  this,  let  him  try  to  picture  the 
world  today  without  electric  light  and  power  and  he 
will  get  some  notion  of  the  transformation  it  has  effected 
in  the  life  and  destiny  of  man. 

At  first  electricity  was  used  only  for  lighting,  but  the 
lighting  field  was  already  occupied  by  gas.  Edison 
believed  in  the  superiority  of  electricity  over  gas  as  an 
illuminant — a  belief  which  was  vindicated  by  the  event, 
for  the  electric  light  steadily  and  definitely  displaced 
the  gas  light,  even  after  the  Welsbach  mantle  had  given 
the  latter  a  new  lease  on  life.  But  Edison,  with  pene¬ 
trating  foresight,  perceived  that  the  loss  of  the  lighting 
business  was  not  necessarily  fatal  to  gas,  because  there 
were  other  uses  which  offered  it  even  greater  possibil¬ 
ities.  An  entry  in  one  of  his  early  notebooks  reads: 
“Gas  will  be  manufactured  less  for  lighting  as  the  result 
of  electrical  competition  and  more  for  heating,  etc.,  thus 
enlarging  its  market  and  increasing  its  income.’’  This, 
in  fact,  is  what  came  to  pass,  and  what  was  at  first 
regarded  as  a  calamity  was  finally  seen  to  be  an  oppor¬ 
tunity — an  opportunity  for  gas  to  establish  itself  in  the 
heating  field,  where  it  found  and  filled  a  demand  which 
brought  it  greater  prosperity  than  it  had  previously 
known.  Today  gas  and  electricity,  when  properly 
co-ordinated  and  correlated,  supplement  and  reinforce 
each  other  in  supplying  energy  in  the  form  of  heat  and 
light,  the  twin  props  of  our  modern  civilization.  Where 
they  come  into  competition  it  should  be  possible,  by  the 


Industry  srowth  premised  upon  low  rates  and  general 
use. 

Regulation  on  a  conference  basis. 

Reasons  for  corporate  structures  and  trends  now 
current. 


application  of  economic  and  engineering  principles,  to 
determine  the  natural  line  of  cleavage  between  them  so 
that  each  may  do  the  work  for  which  it  is  best  fitted. 
Thus  the  maximum  beneficial  ilse  of  each  will  be  assured 
and  the  best  interests  of  both  the  industries  and  the 
public  will  be  served. 

So  far  electricity  has  not  had  to  face  the  problem  that 
confronted  gas  when  it  found  itself  threatened  with  the 
loss  of  its  principal  market ;  but  I  am  sure  it  would 
meet  such  a  situation,  if  it  were  presented,  in  the  same 
spirit  that  its  elder  colleague  met  it  and  with  the  same 
result.  It  so  happens,  however,  that  electricity  has  never 
been  ousted  from  any  important  field  which  it  has  occu¬ 
pied,  having  been  able  to  retain  the  old  while  gaining 
new  business.  Its  early  trials  and  difficulties,  though 
often  formidable,  did  not  prevent  it  from  being  rapidly 
assimilated  into  our  economic  system  and  in  turn  impart¬ 
ing  to  that  system  new  inn^etus  and  direction. 

A  prominent  leader  in  the  utility  industry  once  said: 
“It  took  about  three  decades,  30  years,  to  establish  the 
commercial  value  of  gas.  Owing  partly  to  the  differ¬ 
ences  in  general  conditions  of  living  and  partly  to  the 
better  original  invention,  it  took  but  one  decade  to  estab¬ 
lish  the  commercial  possibilities  of  the  electric  power 
and  electric  lighting  industry.’’  Gas,  it  must  be  remem¬ 
bered,  made  its  advent  more  than  75  years  in  advance 
of  electricity,  in  the  opening  years  of  the  nineteenth 
century,  when  people  were  still  deeply  grooved  in  age- 
old  habits  of  thought  and  of  living,  and  innovations  had 
to  overcome  a  vast  amount  of  inertia,  prejudice  and 
even  superstition  before  gaining  general  acceptance. 

We  need  not  dwell  overlong  on  the  purely  historical 
aspects  of  the  light  and  power  industry,  interesting  as 
these  may  be.  In  passing,  however,  we  might  note  that 
for  the  first  full  year  of  operation  of  the  Pearl  Street 
station — 1883 — there  was  a  net  loss  of  $4,457.50,  while 
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for  the  year  1884  there  was  a  profit  of  $33,224.  Con¬ 
trast  these  figures  with  those  for  1930,  with  gross 
revenues  of  $2,155,000,000  and  operating  income  of 
$879,000,000 — representing  the  output  of  thousands  of 
plants,  all  of  them  descendants  of  the  original  Edison 
station.  What  a  monument  to  human  genius  and  to  the 
ix)wer  of  the  human  will ! 

From  the  electrification  of  the  home  to  the  electrifica¬ 
tion  of  industry  was  a  natural  and  logical  step.  This 
meant,  of  course,  that  the  development  of  technical 
means  had  to  keep  pace  with  the  expanding  programs  of 
management  in  response  to  the  growing  demands  for 
service. 

Few  industries  indeed  owe  so  much  to  the  scientist  and 
the  engineer  as  does  ours,  and  it  has  been  fortunate  in  the 
great  manufacturing  and  engineering  organizations  with 
their  technical  staffs  and  laboratory  and  research  facili¬ 
ties,  which  have  supplied  it  with  ever  larger  and  more 
efficient  apparatus,  enabling  it  to  extend,  improve  and 
amplify  its  service  in  a  myriad  of  directions.  Time  and 
again  the  limit  of  size,  power  and  efficiency  of  individual 
units  was  thought  to  l)e  reached,  but  always  science  and 
invention  stepped  in  to  raise  the  limit  and  reveal  new 
vistas  beyond.  The  ultimate  is  something  that  may  be 
pursued,  but  never  attained,  in  the  electrical  industr)’.  It 
is  useless  to  predict  what  the  future  will  bring  forth,  but 
it  is  safe  to  say  that  it  will  be  full  of  surprises. 

On  the  financial  and  business  side  the  growth  of  the 
electric  light  and  power  industry  has  followed,  in  the 
main,  the  general  pattern  of  American  industrial  expan¬ 
sion.  The  small  and  scattered  plants  which  sprang  up 
in  the  early  years  w'ere  gradually  replaced  by  larger  and 
more  centralized  units  of  greater  capacity,  and  along 
with  this  went  a  parallel  concentration  of  capital 
resources  and  management  control.  The  past  decade 
lias  witnessed  a  decided  acceleration  of  this  tendency, 
marked  by  the  rise  of  the  holding  company.  While 
there  were  the  mistakes  and  excesses  that  seem  to  be 
inseparable  from  rapid  and  tumultuous  growth,  the  im- 
jxjrtant  fact  stands  out  that  there  was  provided  an 
instrumentality  of  greater  strength,  coherency  and  effi¬ 
ciency  than  had  existed  before.  This  was  able  to  meet 
all  the  demands  upon  it  for  enormously  increased  service, 
without  cessation  or  interruption,  and  upon  a  constantly 
descending  level  of  cost.  That  is  the  essential  truth 
which  emerges  from  the  heat  and  smoke  of  controversy, 
hut  which  too  often  is  obscured  by  this  same  heat  and 
smoke. 

The  utility  business  as  a  whole  has  grown  to  its  pres¬ 
ent  ])roportions  on  the  principle  that  the  greatest  profit 
as  well  as  the  best  service  flows  from  low  rates  and 
general  use  rather  than  high  rates  and  restricted  use. 
There  is  nothing  peculiar  or  exceptional  about  this.  It 
is  merely  the  expression  of  an  enlightened  self-interest. 
As  a  result  of  its  steadfast  adherence  to  this  principle, 
the  industry  can  point  to  a  record  of  declining  costs 
over  a  period  of  years  that  is,  I  believe,  exceptional. 
Especially  for  domestic  or  residential  use,  about  which 
most  of  the  clamor  is  raised,  the  price  of  electric  service 
has  shown  a  steady  decline  for  the  past  40  years,  inter¬ 
rupted  only  slightly  and  temporarily  by  the  World  War. 
Since  the  pre-war  year  of  1913,  the  decline  has  amounted 
to  about  34  per  cent,  while  the  cost  of  living  in  this 
country  is  still  about  44  per  cent  above  the  1913  level. 
Certainly  on  the  face  of  it  there  is  nothing  here  to  war- 
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rant  the  politically  inspired  charges  of  excessive  or  extor¬ 
tionate  rates.  Quite  the  contrary,  but  experience  shows 
how  vain  it  is  to  expect  the  vote-catching  politician  to 
rest  his  case  on  proof  instead  of  assertion. 

Here  we  may  pause  to  note  the  sharp  line  of  demarca¬ 
tion  between  privately  owned  and  publicly  owned  utilities 
in  the  matter  of  rates.  With  no  intention  of  entering 
upon  a  general  discussion  of  this  subject,  it  may  be 
pointed  out  that  the  one  follows  the  economic  method, 
the  other  follows  the  political  method,  and  in  this  each 
obeys  the  natural  laws  of  its  being.  As  to  the  first — 
privately  owned  utilities — economic  considerations  being 
liaramount,  these  require  that  rates  be  so  framed  as  to 
encourage  the  greatest  use  of  the  service  among  all 
classes  of  consumers,  without,  however,  subsidizing  any 
one  class  at  the  expense  of  any  other.  As  to  the  second 
— public  or  municipal  utilities — the  rule  is  that  “rates 
are  cheapest  where  votes  are  thickest.”  This  of  course 
results  in  an  economically  unbalanced  rate  structure, 
which  in  eflfect  subsidizes  one  class  of  consumers,  namely, 
the  voters,  at  the  expense  of  the  commercial  and  indus¬ 
trial  users,  to  the  ultimate  harm  of  all.  The  domestic 
user  of  electricity  has  a  much  greater  stake  in  the  busi¬ 
ness  prosperity  of  his  community,  as  that  prosperity  is 
enhanced  by  low  rates  for  power,  stimulating  trade  and 
increasing  employment,  than  in  having  a  few  cents 
chopped  off  his  monthly  electric  light  bill. 

If  low  rates  for  power  had  the  effect  of  causing  high 
rates  for  domestic  use,  something  might  be  said  for  the 
political  point  of  view,  but  the  contrary  is  true,  for,  as 
Floyd  L.  Carlisle  pointed  out  in  his  Atlantic  City  address 
before  the  convention  of  the  National  Electric  Light 
Association:  “Industries  have  filled  the  valleys  of  gen¬ 
eration,  and  in  practically  every  case  where  great  indus¬ 
trial  markets  have  been  developed  the  rates  to  other 
classes  of  customers  have  been  lowest.” 

Utility  service  is  commonly  looked  upon  as  a  mo¬ 
nopoly,  and  so  it  is  in  the  sense  that  only  one  company 
is  permitted  to  serve  a  given  territory,  but  there  is  plenty 
of  competition  for  all  that.  I  should  like  to  see  this 
subject  gone  into  as  fully  as  it  deserves.  What  propor¬ 
tion  of  electric  service  is  competitive?  The  commercial 
and  industrial  departments  of  the  business  are  largely 
if  not  entirely  so.  If  the  rate  is  not  right,  we  simply 
do  not  get  the  business.  The  prospective  customer  has 


December  30,  1882 — The  newspaper  controversy  which  has 
arisen  between  the  Edison  and  Brush  Electric  Light  Com¬ 
panies  in  regard  to  the  merits  of  storage  batteries  for 
domestic  illumination  is  very  much  to  be  regretted  as  it 
cannot  benefit  either  company  and  the  only  effect  it  can 
have  upon  the  public  will  be  to  inspire  a  distrust  of  elec¬ 
tricity  in  any  form  for  domestic  lighting.  We  cannot 
but  think  that  the  president  of  the  Edison  company  has 
overdrawn  the  dangers  attending  the  introduction  of 
electric  accumulators  into  households.  It  should  be  re¬ 
membered  that  a  much  less  powerful  current  than  one 
of  2,000  volts  will  serve  to  charge  the  accumulators. 

President  Eaton  of  the  Edison  Company:  “The  public  do 
not  distinguish  between  different  systems  of  lighting. 
The  Edison  system  was  invented  to  supplant  gas  for  do¬ 
mestic  lighting  and  was  made  absolutely  safe  so  as  to  be 
free  from  danger  in  houses.  For  that  purpose  Mr.  Edison 
adopted  a  low-pressure  current  and  carries  it  underground. 
The  Brush  and  other  arc  light  systems  were  developed  for 
a  different  purpose,  principally  that  of  street  lighting.” 

— “Electrical  World.” 
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December  23,  1882 — Mr.  Edison  said  to  a  reporter  in 
Boston  last  week:  “The  largest  undertaking  we  have  on 
hand  is  to  carry  15,000  hp.  of  electricity  18  miles  into  the 
city  of  Mexico,  for  the  purpose  of  lighting  that  city  and 
furnishing  power  for  various  purposes.  We  are  only  mak¬ 
ing  estimates  as  yet.  This  thing  of  carrying  power  from 
waterfalls  to  a  considerable  distance  is  going  to  be  done 
very  extensively  in  the  future.  It  is  practicable  to  carry 
25,000  hp.  20  miles  if  necessary.” — “Electrical  World.” 


a  choice  of  one  or  more  alternatives  and  his  decision  is 
based  largely  on  comparative  costs.  Even  domestic 
service,  which  is  usually  regarded  as  non-competitive, 
has  its  competitive  features,  which  are  of  increasing  im- 
l)ortance.  It  has  been  estimated  by  Luther  R.  Nash 
that  “for  a  liberally  equipped  electric  home  more  than 
80  per  cent  of  the  service  may  have  aggressive  com¬ 
petition  from  gas,  oil  or  other  reasonably  convenient 
substitutes.”  Many — probably  most — electrical  appli¬ 
ances  for  household  use  are  sold  on  a  more  or  less  com- 
l^etitive  basis,  and  the  fact  that  sales  of  these  have 
increased  in  recent  years  is  proof  that  costs  are  not 
excessive,  liecause  excessive  costs  lead  to  reduced,  not 
increased,  sales.  From  every  point  of  view,  therefore, 
comijetition  looms  large  in  the  utility  business. 

The  light  and  power  industry  has  been  subject  to 
public  regulation  for  one-half  of  its  existence.  Regula¬ 
tion  began  generally  to  be  adopted  25  years  ago,  and  is 
now  firmly  established  in  our  administrative  system. 
Like  all  things  human,  it  is  not  perfect,  but  by  and  large 
it  has  had  a  stabilizing  and  constructive  effect  which 
has  benefited  both  industry  and  public.  No  one  now 
would  suggest  that  it  be  abolished  except  the  few 
extremists  who  assert  that  regulation  has  “broken 
down,”  and  therefore  that  nothing  remains  for  the  state 
to  do  but  to  take  over  the  utilities  and  operate  them 
itself ;  the  theory  apparently  being  that  the  state,  having 
failed  in  regulating,  would  of  course  succeed  in  operat¬ 
ing — a  curious  example  of  inverted  reasoning  which 
fails  to  impress  the  ordinary  citizen. 

If  it  is  permissible  to  anticipate  some  of  the  dangers 
connected  with  a  regime  of  regulation,  it  is  that,  follow¬ 
ing  the  well-known  tendency  of  government  bodies 
continually  to  expand  and  increase  their  powers,  it  may 
under  one  plausible  pretext  or  another  encroach  more 
and  more  upon  the  domain  of  management  and  eventu¬ 
ally  strangle  the  initiative,  enterprise  and  the  exercise 
of  executive  judgment  which  are  essential  to  the  success 
of  any  business.  If  such  a  thing  should  come  to  pass, 
both  the  public  and  the  utilities  may  well  pray  to  be 
delivered  from  their  protectors.  But  it  should  be  pos¬ 
sible  to  avoid  this  extremity.  The  utilities,  on  their  part, 
should  be  scrupulously  careful  to  observe  the  spirit  as 
well  as  the  letter  of  the  law,  and  the  commissions,  on 
their  part,  should,  so  far  as  consistent,  treat  minor  and 
occasional  lapses  of  individual  companies  in  their  proper 
perspective  and  not  necessarily  as  warranting  a  demand 
for  a  general  enlargement  of  supervisory  powers. 

It  would  be  strange  indeed  if  the  experience  of  a 
quarter  of  a  century  had  not  brought  some  improvement 
in  the  technique  of  regulation.  It  has,  but  there  is  room 
for  further  improvement.  I  have  referred  elsewhere  to 
the  fact  that  the  relations  between  public  authority  and 
the  utility  industry  have  been  conducted  too  much  on 
the  principle  of  “attack  and  defense”  instead  of  on  the 


principle  of  conference  and  negotiation.  The  courts 
must  of  course  be  open  for  the  protection  of  legal  and 
constitutional  rights,  but  as  a  symbol  of  progress  in  the 
day-to-day  business  of  utility  regulation  the  conference 
board  takes  precedence  over  the  courtroom.  The  histo¬ 
rian  of  the  future  will  surely  wonder  why  this  fact  was 
not  sooner  recognized. 

Now  the  suggestion  is  heard  that  another  factor  be 
introduced  into  regulation,  namely,  the  federal  govern¬ 
ment,  inasmuch  as  a  small  percentage  of  electric  power 
crosses  state  lines  and  thereupon,  in  theory  at  least, 
becomes  interstate  commerce.  Federal  intervention  does 
not  seem  to  be  necessary  or  advisable  at  present,  not 
only  because  the  amount  of  such  transfer  is  relatively 
small  but  because  the  state  commissions  control  the 
rates  charged  by  the  local  operating  companies  which 
alone  supply  the  consumer.  No  one  can  contemplate  tlie 
suggested  piling  of  “Ossa  on  Pelion”  in  the  regulatory 
field  without  considerable  misgiving,  in  view  of  the  fact 
that  the  federal  government  is  already  overloaded  with 
a  multitude  of  responsibilities  and  functions  which  most 
people  think  should  be  curtailed  rather  than  extended. 
At  least  until  the  need  clearly  and  unmistakably  appears, 
it  would  seem  to  be  unwise  to  inject  another  and  an  inde¬ 
terminate  factor  into  the  regulatory  situation  which  can 
hardly  fail  to  produce  uncertainty,  confusion  and  un¬ 
fortunate  delay. 

I  have  already  mentioned  briefly  the  holding  com¬ 
pany.  This  device  is  by  no  means  peculiar  to  the  utility 
industry,  but  has  been  employed  extensively  by  many 
other  industries  and  even  by  the  government  itself.  It 
must  be  viewed,  therefore,  not  as  an  isolated  phenom¬ 
enon,  but  as  part  of  the  general  industrial  scene. 

The  late  Halford  Erickson  wrote  the  best  and  fullest 
exposition  of  the  functions  and  economic  bases  of  the 
utility  holding  company  that  I  have  yet  seen.  He  left 
little  to  be  added  by  subsequent  commentators  so  far 
as  the  enumeration  and  description  of  its  operations  and 
benefits  are  concerned.  There  is  no  doubt  that  when 
used  for  its  proper  and  legitimate  purposes  it  is  an  effi¬ 
cient  tool  for  extending,  strengthening,  bettering  and 
cheapening  utility  service,  but,  like  any  tool,  it  may  be 
wrongfully  as  well  as  rightfully  used.  Grave  errors  of 
omission  and  commission  have  been  made  in  a  number 
of  instances  which,  while  affecting  only  a  comparatively 
small  section  of  the  industry,  have  been  seized  upon  by 
utility  critics  as  condemnatory  of  the  entire  system,  as 
if  all  banks  w'ere  to  be  condemned  because  some  banks 
fail.  The  industry  does  not  defend  these  mistakes,  it 
does  not  excuse  them;  neither  does  it  magnify  them  out 
of  their  true  proportion.  It  recognizes  them  as  evils  to 
be  eradicated,  but  not  in  such  a  way  as  to  destroy  the 
good  with  the  bad ;  for  in  its  normal  functioning  the 
holding  company  meets  a  real  economic  need  and  well 
and  truly  serves  the  public  interest. 

My  personal  view  is  that  the  holding  company  move¬ 
ment  will  in  the  future  proceed  in  more  orderly  and  less 
speculative  fashion  than  in  the  past ;  that  properties  will 
be  acquired  with  more  regard  to  order  and  system  and 
a  better  appreciation  of  the  need  for  co-ordination  of 
parts  and  functions.  I  believe  that  the  multiplication  of 
corporate  affiliates  has  been  overdone  in  some  cases  and 
that  there  will  be  a  reversal  of  this  trend ;  that  there 
will  be  a  resort  to  more  simplified  capital  structures  and 
simpler  and  more  informative  financial  statements  and 
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set-ups.  Above  all,  there  should  be,  and  I  believe  will  When  we  consider  the  length  and  severity  of  the 
Ije,  a  keener  sense  of  trusteeship  on  the  part  of  man-  depression  and  that  it  followed  a  period  of  unprecedented 

agement  which  will  safeguard  the  investor  and  the  public  expansion,  the  relative  stability  displayed  by  the  electric 

against  the  errors  and  abuses  which  have  marred  an  light  and  power  industry  is  nothing  short  of  remarkable, 

otherwise  excellent  record.  We  would  be  more  than  human  if  we  did  not  take  pride 

Notwithstanding  the  phenomenal  expansion  of  the  in  the  record.  At  the  same  time  we  know  that  past 

electric  utilities  during  the  past  decade  in  plant  invest-  triumphs  are  no  guarantee  of  future  success.  The 

ment,  gross  revenues  and  operating  income,  the  industry  problems  of  the  future  must  be  met  and  solved  in  the 

is  not  in  the  overbuilt  condition  that  seriously  embar-  light  of  responsibilities  and  duties  that  extend  beyond 

rasses  most  industries.  It  is  estimated  that  its  generating  the  economic  and  into  the  social  realm.  Great  as  the 

capacity  is  not  much  more  than  15  per  cent  in  excess  of  industry  has  grown,  its  field  of  possible  growth  is 

the  present  demand.  Construction  expenditures  have  of  almost  unlimited.  Its  actual  business  is  still  but  a  frac- 

course  been  slowed  down  by  the  depression,  particularly  tion  of  its  potential  business.  Through  research  and 

during  the  present  year,  but  much  of  this  has  been  due  investigation  in  exploring  and  developing  markets,  in 

to  abnormal  conditions  in  the  money  market  which  increasing  sales  activities,  in  effecting  further  economies 

restricted  the  raising  of  new  capital.  In  addition,  the  and  efficiencies,  in  improving  employee,  customer  and 

industry  has  had  to  provide  for  a  large  amount  of  public  relations  and  by  every  other  means  at  our  corn- 

bond  and  note  obligations  maturing  this  year,  being,  in  mand  we  must  prepare  to  realize  the  opportunities  and 

fact,  the  largest  amount  of  refunding  required  in  any  fulfill  the  obligations  that  the  future  will  bring, 

year  of  the  industry’s  history.  With  the  return  of  any-  In  addressing  ourselves  to  these  tasks,  we  may  well 
thing  like  normal  conditions  in  business,  the  industry  is  draw  inspiration  from  these  words  of  Edison,  taken 

in  excellent  position  to  resume  the  progress  which  was  from  his  valedictory  to  the  great  industry  he  founded: 

lialted,  but  not  stopped,  by  the  depression.  “Be  courageous.  .  .  .  Have  faith.  Ck)  forward.” 

GENERATOR  ROOM  PEARL  STREET  STATION 


September  IS,  1882 — The  first  district  of  the  Edison 
Electric  Illuminating  Company  was  publicly  lighted  for 
the  first  time  on  Monday,  September  4.  Two  engines  in 
the  Pearl  Street  station  were  started  and  the  customers  of 
the  company  were  notified  that  the  light  was  ready  for  use. 
The  first  attempt  to  light  a  large  district  by  incandescent 
lamps  proved  entirely  successful.  Mr.  Edison’s  counte¬ 
nance  showed  that  he  was  greatly  pleased.  “I  have  ac¬ 
complished  all  that  I  promised,”  he  said.  “It  was  not 
without  some  fear  that  I  started  the  machinery  this  eve- 
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ning.  I  half  expected  that  some  new  phenomena  would  in¬ 
terfere  with  the  working  of  the  light.  But  it  has  been 
entirely  successful.  You  will  see  that  we  have  only  one 
engine  running  now.  It  supplies  800  globes  with  light. 
We  have  six  engines  which  will  all  be  in  successful  opera¬ 
tion  before  the  end  of  the  winter.  The  station  contains  the 
largest  dynamos  in  the  world,  six  of  a  capacity  for  5,000 
lights  each.  The  district  has  been  lighted  daily  since  that 
time  (September  4)  and  no  hitch  of  any  kind  has  occurred; 
over  3,000  lamps  are  connected.” — “Electrical  World.” 


Industrial  Power  and  Heat  Opportunities 


as 


Great  as  Ever 


By  GEORGE  E.  WHITWELL 

Vice-President  Sales,  Philadelphia  Electric  Company 


Great  changes  and  tremendous  benefits,  not  only 
in  the  art  of  lighting  hut  in  the  home,  the  factory 
and  almost  every  phase  of  our  lives,  have  sprung 
from'  that  epochal  event  fifty  years  ago,  when  Pearl 
Street  station  was  placed  in  service  in  New  York  City  for 
the  purpose  of  lighting  some  of  its  streets.  While  the 
illumination  from  those  first  street  lights  was  a  great  im- 
])rovement  over  anything  that  had  been  seen  uj)  to  that 
time  it  was  comparatively  weak,  judged  by  modern  stand¬ 
ards,  and  there  were  but  small,  dimly  lit  circles  of  light 
at  the  bases  of  the  lighting  standards  with  long,  murky 
stretches  l)etween.  The  imjjetus  it  gave  to  engineers  and 
scientists,  however,  resulted  in  tremendous  forward 
strides  and  succeeding  refinements  widened  the  illumi¬ 
nated  circles  until  soon  they  overlapped,  and  today  we 
consider  a  street  poorly  lighted  that  is  not  bright  from 
end  to  end.  It  was  but  a  step  from  street  lighting  to 
house  lighting,  but  it  was  a  long  stride  from  that  into  the 
j)Ower  field  and  the  diversified  uses  of  industrial  heating, 
air  conditioning  and  the  countless  other  applications  in 
which  electricity  is  finding  an  important  place  today. 

Coincident  with  these  advances  has  been  an  equivalent 
progress  in  the  fields  of  communication,  transportation 
and  plant  ojieration  which  have  similarly  widened  the 
market  which  can  be  served  by  our  factories.  With 
every  forward  stride  these  factories  have  reached  out  into 
this  new  territory  for  new  business,  thereby  competing 
with  the  local  factories,  until  today  there  are  many  New 
England  firms  whose  keenest  competitors  are  located  in 
the  Carolinas  or  on  the  Pacific  Coast. 

Not  only  have  industries  met  competition  in  reaching 


out  into  new  territory  but  they  have  had  to  defend  their 
own  territory  from  others  which  were  similarly  expand¬ 
ing.  Such  competition  has  forced  those  which  were  to 
survive  to  devote  every  effort  to  the  improvement  of 
their  product  and  the  efficiency  of  their  operations. 
Those  which  have  failed  to  keep  abreast  of  tbe  times 
have  been  forced  under,  sometimes,  slowly,  but  none  the 
less  surely.  It  has  been  an  era  of  change,  of  improve¬ 
ment  of  standards,  and  has  seen  an  increase  in  wealth 
and  living  standards  in  this  country  that  is  unequaled  in 
any  other  fifty  years  of  the  world’s  history.  Even  now 
business  and  labor  in  this  country  are  relatively  better 
situated  than  in  foreign  countries. 

From  the  small  start  at  Pearl  Street  station  have  also 
grown  the  great  central  stations  of  today — an  integral 
part  of  the  expansion  that  has  been  going  on  in  all  in¬ 
dustries  ;  a  product  of  it  and  playing  no  small  part  in  the 
advances  which  have  made  it  possible.  Their  history  has 
been  similar  to  the  history  of  the  great  industrials — 
steady  improvement  in  quality  of  product  and  constant 
increase  in  efficiency  which  have  led  to  price  reductions 
and  an  ever-intensified  search  for  new  uses  for  electricity 
which  would  enable  them  to  continue  to  expand  and  reap 
the  rewards  which  follow. 

The  beginning  of  this  era  found  the  factory  dependent 
for  its  power  on  the  steam  engine,  harnessed  to  its  work- 
through  long  lines  of  shafting  and  a  multiplicity  of  l)elts. 
Such  a  drive  was  high  in  first  cost,  high  in  maintenance 
and  inefficient  if  carried  beyond  narrow  limits.  For 
large  machines  with  heavy  power  requirements  it  was 
satisfactory,  but  as  the  power  requirements  of  individual 
machines  decreased  the  shafting  and  belting  problems 
increased,  and  finally  placed  a  limit  upon  the  size  of 
the  group  which  could  be  driven.  Small  loads  at  remote 
points  could  not  be  reached  with  any  degree  of  efficiency 
and  small  engines  at  those  points  were  equally  inefficient, 
while  the  shafting  losses  incident  to  operating  a  small 
part  of  the  load  on  overtime  work  or  when  business 
was  slack  ran  costs  up  and  eliminated  flexibility. 

It  was  not  until  the  advent  of  the  practicable  motor 
drive  that  these  problems  were  removed  and  the  size  and 
layout  of  a  plant  could  be  made  to  conform  solely  to  the 
requirements  of  efficient  production  without  restrictions 
due  to  power  supply.  The  perfection  of  the  electric 
motor  made  it  possible  to  segregate  machines  into  con¬ 
venient  groups  which  could  be  efficiently  driven,  to  ap¬ 
ply  individual  drive  to  machinery  which  production  re¬ 
quired  be  remote  from  other  machines,  or  which  might 
be  operated  at  times  when  the  rest  of  the  plant  would  be 
shut  down.  The  design  of  the  machines  themselves  lias 
been  simplified  and  their  costs  reduced  by  the  replace¬ 
ment  of  the  space-consuming,  cumbersome  belt  and 
pulley  drive  with  direct-connected  motors  which  can  be 
so  located  on  the  machine  that  they  are  the  least  in  the 
way. 

High  transmission  efficiencies  have  made  it  possible 
for  the  power  companies  to  extend  their  lines  and  bring 
in  new  business  which  has  enabled  them  to  apply  the 
principles  of  mass  production  to  power  generation  and 
has  so  reduced  their  costs  that  they  have  been  able  to 
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sell  power  to  industrial  plants  economically.  This  de¬ 
velopment  has  not  only  reduced  their  operating  costs  but 
has  liberated  capital  for  investment  in  productive 
machinery. 

Industrial  management  has  been  lil)erated  from  the 
responsibility  of  operating  and  supervising  the  supply  of 
power  so  vital  to  its  ojierations  and  enabled  it  to  devote 
its  time  to  the  productive  phases  of  business. 

While  the  mechanization  of  industry  has  progressed 
rapidly,  it  has  not  been  accomplished  at  the  expense  of 


Those  who  fail  to  keep  abreast  of  the  times  are 
forced  under,  sometimes  slowly,  but  surely. 

Business  competition  shakins  unwarranted  complai¬ 
sance  regardins  operating  costs — forcing  studies  of 
economy  of  modernization. 

Balancing  outlay  and  return  before  investing. 


efficiency  or  economy.  F'undanientally  human  l)eings  are 
prone  to  resist  changes.  The  magnitude  of  the  problem 
of  altering  the  entire  method  of  power  supply  and  the 
capital  investments  necessary  have  aided  this  human  in¬ 
ertia  in  preventing  such  changes  without  a  great  deal  of 
pioneering  and  serious  consideration  of  the  relation  be¬ 
tween  costs  and  returns.  However,  competition  has  acted 
as  a  whetstone.  Accounting  and  far-sighted  executives, 
who  would  not  invest  their  company’s  capital  in  new 
e(iuipment  without  first  assuring  themselves  that  the 
return  would  justify  the  outlay  (either  through  improve¬ 
ment  in  product  or  decrease  in  operating  costs),  have 
been  forced  to  make  such  economic  studies  in  order  to 
survive. 

I'he  power  salesman  has  accomplished  no  small  task 
in  making  the  necessary  detailed  studies  of  the  intrica¬ 
cies  of  a  wide  variety  of  businesses  to  prove,  in  many 
instances,  to  the  factory  manager  that  the  power  should 
be  purchased  and  not  generated.  While  the  power 
salesman  has  been  interested  primarily  in  the  sale  of 
power,  he  has  frequently  had  to  convince  the  factory  ex¬ 
ecutive  that  the  mechanical  drive  should  be  replaced  with 
motor  drive  and  has  had  to  investigate,  with  the  help  of 
the  manufacturers  of  both  production  and  electrical 
equipment,  nearly  all  phases  of  the  businesses  involved. 

(ienerally  the  yardstick  by  which  the  advisability  of 
undertaking  a  change  has  lieen  measured  has  been  oper¬ 
ating  cost.  The  keener  the  competition  the  more  press¬ 
ing  are  the  demands  to  keep  costs  at  the  lowest  point 
consistent  with  good  practice  and  raise  the  quality  of  the 
product.  Nowhere  is  this  better  illustrated  than  in  the 
automobile  industry,  where  a  rapidly  expanding  market 
attracted  production  facilities  which  have  resulted  in  a 
bitter  struggle  for  market  dominance  that,  for  years, 
made  price  the  dominating  factor.  Under  such  con¬ 
ditions  operating  efficiency  was  of  paramount  importance 
and  nearly  as  much  time,  thought  and  planning  had  to 
be  given  to  the  layout  of  the  factory  as  to  the  product 
itself.  Every  operation  had  to  be  studied  in  detail,  not 
only  in  itself  but  in  relation  to  contiguous  operations. 
Every  element  of  time  and  lost  motion  had  to  be  reduced 
to  the  minimum.  As  a  result  the  modern  automobile  fac¬ 
tory  is  one  of  the  most  completely  mechanized  in  the 
world  and  is  laid  out  so  each  operation  is  performed  in 


the  minimum  of  time  on  a  predetermined  schedule,  whose 
accomplishment  is  assured  by  mechanical  conveyors. 

Such  investments  cannot  be  made  without  a  careful 
balancing  of  the  relation  between  the  outlay  and  the  re¬ 
turn  as  affected  by  such  considerations  as  quality  of  the 
product,  market  conditions  and  obsolescence.  A  com¬ 
petitor  in  a  field  which  is  subject  to  rapid  changes  in  style 
or  standards  can  ill  afford  to  make  a  large  investment  if 
the  returns  will  not  retire  that  investment  before  the 
equipment  becomes  obsolete  and  has  to  be  replaced.  But 
a  return  which  would  be  inadequate  in  such  a  field  might 
be  thoroughly  justified  in  one  where  conditions  are  more 
uniform  and  where  market  conditions  can  be  predicted 
over  a  longer  period  of  time. 

The  solution  of  such  problems  was  a  necessary  pre¬ 
liminary  to  the  entry  of  the  central  stations  into  the 
power  field  and  involved  primarily  questions  to  be  solved 
by  the  manufacturer,  the  machine  designer  and  the  motor 
manufacturer.  But  the  need  for  expansion  and  diversi¬ 
fication  of  load  made  solution  of  these  problems  of  vital 
interest  also  to  the  power  companies,  and  their  salesmen 
were  extremely  active  in  the  task  as  a  preliminary  step 
to  opening  the  question  of  competitive  power  costs. 
Through  their  exj^erience  in  solving  those  problems  has 
come  a  better  understanding  of  the  problems  confront¬ 
ing  the  industrial  executive  and  of  the  methods  by  which 
the  power  companies  could  make  their  service  of  the 
maximum  benefit  to  their  customers. 

Their  search  for  new  applications  of  electricity  has 
gone  on  constantly  and  has  been  effective  only  in  pro¬ 
portion  to  their  understanding  of  the  details  of  their  cus¬ 
tomer’s  business  and  their  sympathy  with  his  point  of 
view. 

Benefits  from  these  relations  have  not  been  one-sided. 
The  efforts  of  the  power  companies  to  secure  this  new 
load  as  early  as  possible  have  led  them  into  closer  rela¬ 
tions  with  the  manufacturers  of  electrical  equipment. 
As  a  result  the  development  of  many  devices  which  have 
been  of  inestimable  value  to  industry  have  been  hastened, 
if  not  entirely  brought  about,  by  the  demands  of  the 
power  companies  for  the  production  of  equipment  which 
would  enable  them  to  increase  their  sales. 

The  investigations  and  reports  of  comparative  power 
costs  worked  up  by  the  power  salesmen  have  shaken  many 
a  manufacturer  out  of  an  unwarranted  complaisance  re¬ 
garding  operating  costs  which  had  been  seriously  af- 


February  24,  1883 — ^The  most  interesting  occurrence  in 
electric  light  circles  during  the  past  week  was  the  award 
of  the  contract  for  lighting  the  Brooklyn  Bridge.  On 
Saturday  last  the  committee  appointed  by  the  board  of 
trustees  awarded  the  contract  to  the  United  States  Illumi¬ 
nating  Company  of  New  York,  which  is  a  local  organiza¬ 
tion  for  this  city  and  vicinity  of  United  States  Electric 
Lighting  Company. 

May  26,  1883 — Lighting  the  Brooklyn  Bridge  on  Saturday 
evening,  the  19th,  was  an  event  which  gave  the  numerous 
reporters  of  the  city  press  a  fine  opportimity  to  soar  into 
lofty  poetical  altitudes.  “The  seventy  (2,000  candle- 
power)  lights  blazed  over  the  ship  channel  like  an  arch 
of  stars.  Tugs  whistled,  men  shouted.  In  New  York, 
Brooklyn,  Staten  Island,  for  miles  and  miles  around  the 
two  cities  men  pointed  to  the  splendid  spectacle  of  light¬ 
ning  at  work  for  man.  Ferryboats  and  passing  tugs  which 
looked  like  miniature  crafts  tuned  their  steam  whistles  and 
this  latest  evidence  of  the  near  opening  of  the  bridge  was 
hailed  with  delight.” — “Electrical  World.” 
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fecting  profits.  It  was  not  so  many  years  ago  that  where 
any  uses  for  process  steam  existed  power  was  regarded 
as  a  by-product  which  cost  nothing.  It  was  not  until  the 
searchlight  of  the  utilities’  engineers  was  turned  on  the 
plant  that  the  fact  was  discovered  that  power  and  steam 
requirements  are  not  necessarily  equal,  or  coincident,  and 
the  true  cost  of  power  was  determined.  Their  insistence 
on  facts  regarding  power  costs  has  even  led,  in  some 
cases,  to  improved  power  accounting  by  plant  operators 
which  has  led  to  reduced  manufacturing  costs,  even 
though  it  did  not  result  in  the  utility  getting  the  business. 

These  studies  have  also  led  to  steady  improvement  in 
the  rate  structures  of  the  power  companies  as  competi¬ 
tive  costs  have  become  better  understood.  Sales  depart¬ 
ments  have  conducted  a  great  amount  of  research  into 


Success  in  servicins  new  business  proportional  to 
understanding  of  customer's  problems  and  view¬ 
point. 

Benefits  not  one-sided. 

Simplification  of  rate  forms  and  reduction  of  num¬ 
ber — a  major  problem. 

•  Four  sources  of  new  business — their  relative  possi¬ 
bilities. 

Growth  depends  on  finding,  perfecting  and  promot¬ 
ing  heretofore  undeveloped  uses. 

Three  essentials  of  successful  promotion. 

Heat  applications  afford  most  prominent  field  for 
extension  of  use. 


the  field  of  competitive  rates  a:nd  have  been  highly  suc¬ 
cessful  in  obtaining  rate  reductions  in  directions  that 
have  been  of  the  most  value  to  customers  and  have 
opened  new  avenues  for  sales  efforts  which  would  secure 
the  most  new  business  for  their  companies.  This  work 
has  also  led  to  a  much-needed  simplification  and  stand¬ 
ardization  of  rate  forms, 

•  A  tremendous  sales  resistance  can  be  engendered  by 
rates  which  are  difficult  to  understand  and  by  the  cus¬ 
tomer’s  confusion  over  differences  in  rate  structures  in 
different  territories  in  which  he  may  be  operating  fac¬ 
tories.  This  is  one  of  the  major  problems  confronting 
our  industry  today  and  one  in  which  a  great  deal  remains 
to  be  accomplished. 

The  advantage  to  the  power  company  of  having  a 
group  of  engineers  as  an  integral  part  of  its  sales  depart¬ 
ment  to  make  such  studies  is  tremendous.  If  they  are 
younger  men  they  can  bring  a  freshness  of  view  which 
is  desirable.  At  the  same  time  the  knowledge  they  gain 
in  making  these  studies  is  an  excellent  course  of  training 
which  will  fit  them  to  fill  vacancies  in  the  sales  ranks 
through  an  intimate  knowledge  of  the  economics  of 
plant  operation  and  rate  applications.  Such  a  group  can 
supervise  the  tests  and  compilation  of  competitive  re¬ 
ports,  the  preparation  of  analyses  for  rate  recommenda¬ 
tions  and  analyses  and  surveys  of  new  applications  which 
it  is  desired  to  feature. 

In  the  past  there  have  been  four  sources  of  new  busi¬ 
ness  open  to  the  sales  department:  (1)  Replacement  of 
isolated  plants,  (2)  additional  load  from  plants  already 
on  the  system,  (3)  new  plants  starting  in  business  and 


(4)  new  applications  of  electricity  which  increase  the  load 
in  existing  plants. 

The  first  of  these  opportunities  is  diminishing  in  so  far 
as  economics  decrees  that  the  business  is  soundly  that  of 
the  utility  and  as  aggressive  sales  work,  wear  and  obsoles¬ 
cence  take  their  toll.  The  remaining  isolated  plants  gen¬ 
erally  have  high  heating  and  process  steam  requirements 
which  permit  of  a  close  heat  balance  between  power 
generation  and  process-steam  requirements.  Their 
number  is  steadily  diminishing  as  rates  are  reduced, 
as  parallel  operation  is  adopted  and  as  small  plants 
are  built  by  the  power  company  to  supply  both  heat  and 
power  as  is  being  done  in  some  cases.  The  latter  prac¬ 
tice  offers  the  advantage  that  the  plants  need  be  only 
large  enough  to  supply  steam  requirements,  drawing  ex¬ 
cess  power  from  the  company’s  system  and  relying  on  it 
for  reserve  capacity.  They  can  sometimes  be  constructed 
to  supply  several  plants.  They  free  needed  capital  for 
the  industrial,  taking  it  from  the  power  company,  whose 
business  it  is  to  invest  in  such  plants.  On  the  other  hand, 
they  can  only  be  embarked  upon  where  the  product  of 
the  industrial  is  unusually  stable  and  where  market  and 
production  conditions  can  be  confidently  predicted  for  a 
number  of  years,  as  the  undertaking  of  such  a  project 
demands  long-term  contracts. 

The  second  and  third  sources  of  new  business — new 
plants  and  additional  load  from  existing  plants — are 
largely  beyond  the  control  of  the  power  company  as  they 
depend  on  general  business  and  market  conditions  en¬ 
countered  by  the  industrials  themselves.  Therefore  they 
offer  little  opportunity  for  the  power  company  which  is 
embarked  on  an  aggressive  program  of  expansion,  ex¬ 
cept  where  promotional  rates  create  new  demands  or 
can  influence  changes  in  operating  schedules  which,  while 
not  procuring  new  load,  will  result  in  an  increase  in  off- 
peak  load  which  will  be  advantageous  in  improving  over¬ 
all  load  factors  and  operating  economies. 

Therefore  it  seems  certain  that  our  growth  in  the  fu¬ 
ture  must  depend  upon  our  success  in  finding,  perfecting 
and  promoting  heretofore  undeveloped  uses  for  elec¬ 
tricity. 

Such  a  program  can  be  undertaken  only  with  the  great¬ 
est  care,  planning  and  forethought  and  a  thorough  knowl¬ 
edge  of  the  application  and  its  field.  Time  and  money 
can  be  wasted  in  the  promotion  of  applications  whose 
fields  have  been  over-estimated.  General  acceptance  and 
use  of  a  really  valuable  development  may  be  delayed  for 
years  by  its  premature  promotion. 


March  31,  1883 — The  Edison  Light  in  Chicago.  The 
Western  Edison  Light  Company  has  closed  a  contract  for 
installing  a  building  of  seventy  lamps  in  the  Merchants 
National  Bank  building,  Chicago,  to  be  operated  from 
machinery  in  the  basement. 

March  31,  1883'-^An  Edison  Company  in  Boston.  The 
Edison  Electric  Illuminating  Company  of  Boston  was  or¬ 
ganized  in  that  city  on  Wednesday,  March  28,  with  cx- 
Governor  A.  H.  Rice  as  president.  The  capital  is  one 
million  dollars.  A  central  lighting  station  will  be  imine- 
diately  established  in  the  business  portion  of  the  city  with 
a  capacity  of  20,000  lights. 

Afay  5,  1883 — Edison  Light  of  St.  Louis.  Mr.  WilHain 
McKee  Brewster,  special  agent  for  the  organization  of 
local  branches  of  the  Edison  Electric  Light  Company  of 
New  York,  was  in  St.  Louis  last  week  making  arrange¬ 
ments  to  illuminate  the  central  part  of  the  city.  It  >> 
reported  that  a  company  has  been  formed. 
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Three  Essentials — There  are  three  indispensable  pre¬ 
liminaries  to  embarkation  on  a  promotional  campaign,  all 
of  which  can  be  most  efficiently  and  economically  per¬ 
formed  by  a  sales  engineering  group  such  as  has  been 
previously  mentioned.  The  first  of  these  involves  a  de¬ 
tailed  investigation  of  the  development  itself,  its  nature, 
efficiency  of  operation  as  compared  with  existing  meth¬ 
ods,  investment  required,  and  the  rate  necessary  to  put 
it  in  the  field  of  competition. 

Once  these  factors  have  been  thoroughly  digested  the 
question  of  available  load  in  relation  to  the  cost  of  con¬ 
ducting  a  promotional  campaign  must  be  carefully 
studied.  Satisfactory  solution  of  this  question  involves 
a  complete  survey  of  the  territory  served  and  a  detailed 
knowledge  of  not  only  the  plants  having  such  applica¬ 
tions  but  of  their  markets  and  financial  situations.  As 
time  goes  on  we  are  going  to  find  that  we  must  have  a 
more  and  more  intimate  knowledge  of  our  customers  and 
that  the  cost  of  such  campaigns  is  going  to  be  reduced 
and  their  success  increased  if  we  set  out  to  acquire  this 
knowledge  in  a  systematic  way  rather  than  depend  on 
separate  surveys  for  each  undertaking. 

Finally,  the  organization  and  execution  of  the  cam¬ 
paign  itself,  granting  proper  preliminary  work,  will  be 
the  deciding  factor  in  its  success,  and  upon  the  success  of 
a  number  of  such  campaigns  will  depend  the  future 
growth  of  our  entire  industry.  They  can  be  successfully 
carried  through  only  by  proper  co-ordination  of  general 
and  direct-by-mail  advertising,  followed  by  personal  calls 
by  our  own  salesmen,  backed  by  closest  co-operation  of 
manufacturers’  and  contractors’  sales  organizations. 

Probably  the  most  prominent  and  largest  field  lor 
such  extensions  of  the  use  of  electricity  is  in  the  heating 
field,  which  comprises  a  range  from  the  great  steel  fur¬ 
naces  to  small  immersion  units  of  150  watts,  from  bake 
ovens  in  commercial  bakeries  to  coffee  percolators  in 
drug  stores. 

Our  imagination  is  captured  by  the  larger  iron  and 
steel  furnaces  on  account  of  their  size  and  picturesquc- 
ness  and  the  possibilities  for  large  loads.  Both  classes 
of  work  offer  advantages,  particularly  where  exactness 
of  results  is  of  importance  and  fineness  of  control  is  es¬ 
sential.  In  the  cast-iron  field  it  is  possible  to  produce 
high-quality  castings  with  lower  grade  scrap  than  with 
fuel  heat  and  the  exactitude  of  electric  heat  control  gives 
it  a  great  advantage  in  working  with  high-grade  alloys. 
Electric  heat  offers  the  same  general  advantages  to  the 
steel  man,  though  from  the  viewpoint  of  the  power  com- 


Juae  9,  1883 — An  Edison  Company  in  Milwaukee — What 
MS  been  known  on  paper  as  the  Edison  Electric  Light 
Company  of  Milwaukee  has  at  last  assumed  tangible  shape 
through  subscriptions  to  the  capital  stock  sufficient  to 
«nable  an  organization  and  the  commencement  of  opera¬ 
tions.  The  company  will  be  officered  in  a  few  days. 

October  13,  1883 — The  Central  Lighting  Station  at  Brock¬ 
ton  is  a  one-story  brick  building.  The  main  conductors  are 
laid  under  ground.  Edison’s  recently  devised  “three-wire 
system”  which  brings  about  a  saving  of  62i  per  cent  in  the 
height  of  the  copper  required  for  the  conductors  being 
used. 

hne  14.  fW^Portland,  Ore.  H.  W.  Cole  writes:  “I 
Mve  organized  a  company  in  this  place  with  a  capital 
stock  of  $100,000,  paid  up  $50,000.  We  are  putting  in  a 
plant  of  150  arc  lights  and  are  arranging  for  a  large  in- 
Mndcscent  plant.  We  will  use  the  Westinghouse  engines.” 

— “Electrical  World.” 


panics  this  type  of  load  does  not  offer  the  possibilities 
that  iron  does,  because  of  the  fact  that  there  are  more 
small  iron  foundries  scattered  over  the  country  than  steel 
foundries,  which  are  more  inclined  to  centralize  in  certain 
localities. 

Great  as  are  the  possibilities  of  these  larger  loads, 
they  do  not  lend  themselves  to  promotional  work.  They 
are  in  competition  with  fuel  firing  and  they  do  not  have 
other  attractive  features  to  the  user  that  smaller  loads 
possess.  The  competition  with  fuel  is  of  primary  im¬ 
portance  in  this  class  of  load  because  plants  of  the  size 


Tremendous  field  in  diversified  applications  of  small 
heaters  to  industry  and  commerce. 

Electric  cookins  and  baking  coming  into  greater 
prominence. 

Great  opportunity  of  all  air  conditioning. 

Representative  installations  force  others  through 
competitive  urge. 

Existing  and  new  developments  assure  opportunity 
for  better  record  than  last  50  years. 


of  those  using  this  type  of  furnace  buy  such  large 
amounts  of  fuel  that  they  can  obtain  good  prices  and  our 
rates  must  be  very  low  to  compete.  Undoubtedly  our 
rates  will  continue  their  downward  trend,  and  as  they 
do  we  will  get  more  and  more  business  from  this  class 
of  customer. 

It  is  in  the  smaller  furnaces  that  we  have  the  advan¬ 
tages  and,  in  the  aggregate,  greater  opportunities.  The 
small  furnace  operator  who  deals  in  small  quantities  of  a 
highly  specialized  product,  the  refiners  of  precious  metals 
such  as  jewelers,  and  similar  furnace  operators  can  jus¬ 
tify  a  higher  differential  than  can  the  big  iron  and  steel 
foundries.  Their  plants  are  smaller  and  frequently  do  not 
have  the  advantage  of  railroad  sidings  to  reduce  their 
fuel  costs ;  they  are  in  smaller  quarters  where  the  clean¬ 
liness  of  electric  heat  can  be  accounted  a  definite  advan¬ 
tage,  particularly  if  smelting  is  only  a  part  of  their  work, 
and  they  deal  in  more  exact  specifications  where  the  per¬ 
fection  of  control  of  the  electric  furnace  is  of  calculable 
value. 

A  tremendous  and  highly  profitable  field  exists,  which 
has  scarcely  been  touched,  in  the  application  of  small 
strip  and  immersion  heaters  to  miscellaneous  applications 
in  nearly  all  branches  of  industry. 

Besides  the  load  possibilities  it  offers  two  attractive 
features  to  the  power  company:  (1)  It  will  result  in 
measurable  increase  in  the  use  of  the  average  industrial 
and  commercial  customer  at  a  correspondingly  attractive 
rate,  and  (2)  it  will  continue  to  increase  our  loads  after 
the  more  intensive  promotion  is  completed  because  of  the 
low  first  cost  and  simplicity  of  installation  and  opera¬ 
tion  which  will  create  a  demand  for  them,  once  the  oper¬ 
ator  has  become  familiar  with  their  features. 

An  idea  of  the  possibilities  of  this  load  can  be  obtained 
from  the  fact  that  in  the  last  five  years,  without  any  spe¬ 
cial  promotional  effort,  more  than  a  million  kilowatts  of 
these  units  have  been  added  to  the  power  companies’  load. 

These  units  include  the  strip,  immersion  and  cartridge 
types.  Strip  heaters  can  be  used  to  advantage  in  small 
driers,  or  large  ones,  where  other  means  of  heating  are 
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December  27,  1884 — Electricity  for  the  Elevated  Roads. 
Prof.  Moses  D.  Farmer  has  furnished  Mr.  Cyrus  W.  Field 
an  estimate  of  the  cost  of  operating  the  Second  Avenue 
elevated  railway  of  this  city  (New  York)  by  electricity  as 
compared  with  steam. — “Electrical  World.” 


not  readily  available ;  in  small  auxiliary  space  heaters  to 
l)rovide  for  sjjecial  conditions  or  night  heating  in  sum¬ 
mer,  and  for  an  infinite  variety  of  other  uses.  Immersion 
heaters  can  be  used  in  glue  pots,  solder  pots,  melting  pots, 
chemical  and  cleaning  baths.  Cartridge  units  are  for  in¬ 
stallation  in  blocks  to  provide  heat  at  specific  points  on 
machines  such  as  for  the  gluing  operation  in  making 
pajier  bags.  Altogether  there  are  some  twenty  thousand 
different  heating  operations  for  which  this  type  of  unit 
can  be  used,  varying  in  size  from  one  hundred  watts  up. 

Electric  cooking  and  baking  are  also  coming  into 
greater  prominence  each  year  as  the  quality  of  electrically 
cooked  foods  comes  to  be  appreciated. 

The  absence  of  any  odors  of  combustion,  the  retention 
of  the  natural  juices  and  flavor  of  the  foods  and  the  de¬ 
creased  shrinkage  in  cooking  are  all  recommendations 
that  cannot  be  ignored.  The  restaurateur  can  evaluate 
the  benefits  of  these  as  well  as  the  advantages  of  uni¬ 
formity  of  results  and  improvement  of  morale  among 
employees. 

Probably  the  greatest  opportunity  of  all,  at  the  present 
moment,  is  air  conditioning,  which  offers  advantages  to 
the  user  and  |)eculiar  advantages  to  the  power  companies. 
The  load  is  ideally  suited  to  our  seasonal  load  cycle, 
offering  a  small  but  high  load-factor  winter  demand  from 
fans  and' pumps,  together  with  a  large  high  load-factor 
demand  from  the  compressors  during  the  summer 
months,  when  other  users  of  power  and  light  are  not 
busy  and  when  we  have  spare  capacity. 

(Originally  developed  because  of  the  requirements  of 
temperature  and  humidity  control  in  working  hygro¬ 
scopic  materials,  air  conditioning  has  been  seized  upon  by 
theater,  store  and  restaurant  oi^rators  as  a  means  of 
eliminating,  to  a  large  extent,  the  summer  slump  in  busi¬ 
ness  which  was  caused  by  weather  conditions.  It  is  now 
l)eing  ra])idly  extended  to  offices  and  factories  as  a  health 
measure  which  increases  the  production  of  the  individual 
and  reduces  the  time  lost  through  illness  and  overfatigue, 
induced  by  high  temperature  and  humidity.  It  is  now 
being  adapted  to  use  in  the  home  as  improved  design  and 
l)roduction  make  it  possible  to  produce  small  efficient 
units  at  a  moderate  cost. 

Air  conditioning  offers  almost  unlimited  load  possi¬ 
bilities  and  is  i)articularly  adapted  to  promotional  work. 
Like  all  new  developments,  it  requires  time  and  experi¬ 
ence  to  i)erfect  tbe  equipment  and  to  procure  acceptance 
and  demand  from  tbe  public.  The  equipment  has  now 
l^assed  the  development  stage  and  we  must  concern  our¬ 
selves  with  its  acceptance  and  the  creation  of  a  demand 
for  it.  These  applications  would,  of  course,  appear  of 
their  own  volition  in  course  of  time,  but  our  job  is  to 
hasten  them  and  secure  for  our  companies  the  additional 
sales  and  revenue  that  is  available  by  creating  this  de¬ 
mand  and  securing  the  load  two  to  five  years  before  it 
would  appear  if  we  did  not  step  in. 

A  promotional  campaign,  aimed  to  secure  representa¬ 
tive  installations  in  different  classes  of  business,  will  cre¬ 
ate  wider  demand  inasmuch  as  a  few  applications  will 
make  it  necessary  for  operators  in  the  same  lines  of  busi- 
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ness  to  make  installations  of  their  own  in  order  to  retain 
the  patronage  of  a  public  which  will  demand  air  condi¬ 
tioning  once  it  comes  to  the  realization  of  its  comforts. 

Air  conditioning  can  be  secured  by  the  smaller  user, 
who  cannot  afford  the  more  expensive  compressor  units 
for  cooling,  by  the  installation  of  ice  or  steam  units. 
These  are  slightly  more  expensive  to  operate  but  lower  in 
first  cost.  We  can  well  co-operate  with  the  ice  manufac¬ 
turers’  associations  as  well  as  equipment  manufacturers 
in  promoting  such  installations,  for  the  more  agencies 
which  work  on  such  campaigns  the  less  the  cost  to  each 
and  the  greater  the  results  obtained. 

So  far,  the  writer  has  attempted  very  definitely  to  base 
the  future  upon  only  those  things  that  are  definitely 
known  at  present.  For  example,  there  can  be  no  rea¬ 
sonable  doubt  but  that  air  conditioning  and  small  elec¬ 
tric  heating  devices  are  far  enough  along  right  now  and 
have  sufficient  public  acceptance  so  that  their  increased 
use  is  only  a  matter  of  intelligent  effort. 

However,  there  is  one  new  factor  already  working  in 
industry  and  commerce  that  may  grow  to  have  wide¬ 
spread  influence  way  beyond  the  scope  of  present  appli¬ 
cations — it  is  the  effect  of  electron-tube  and  photocell 
application  on  manufacturing  processes. 

Let  me  quote  from  a  letter  just  received  from  a  friend 
who  has  had  an  excellent  opportunity  to  view  business 
and  industry  in  perspective.  He  says: 

I  feel  that  these  devices  will  permit  mechanizing  operations 
which  have  until  this  day  been  performed  by  human  beings. 
They  may  not  supplant  human  judgment  which  involves  weigh¬ 
ing  values,  but  I  do  believe  that  they  can  synthesize  mechanical 
observations,  so  to  speak,  and  produce  results  comparable  to 
human  judgment.  This  may  be  done  more  accurately  because 
their  synthesis  of  values  can  be  definitely  set  and  based  on  the 
best  opinion,  whereas  operation  dependent  on  human  observation 
and  judgment  is  dependent  on  the  individual  involved  and  how 
accurately  he  observes  and  applies  the  experience  he  has  or  the 
instructions  given  him. 

If  this  be  true,  operations  never  performed  mechanically  before 
w’ill  come  into  being  and  they  may  entail  extensive  mechanization 
throughout  all  industry  because  of  the  new  machines  needed,  the 
new  outlets  for  raw  materials,  etc.  As  a  result,  there  will  spring 
up  new'  manufacturing  groups,  increased  activity  in  the  raw  jirod- 
ucts  fields  serving  these  groups,  sales  distribution  and  servicing 
groups,  etc.  These  will  develop  new  opportunities  for  employ¬ 
ment  and  increased  purchasing  power. 

Personally  I  feel  that  if  every  one  can  be  made  to  sec  the 
opportunities  we  may  have  as  great  development  as  was  caused 
by  the  commercialization  of  the  electric  motor. 

While  these  comments  apj^eal  to  the  imagination  and 
indicate  marvelous  possibilities  yet  to  lie  attained  iti  the 
application  of  electric  power,  it  is  questionable  whether 
increased  mechanization  should  be  stressed  at  the  present 
time.  .\  jirosperous  future  depends  to  a  large  extent  uiion 
solution  of  tbe  immediate  unemployment  problems. 

Just  a  few  of  the  possibilities  that  the  future  holds 
out  to  us  have  been  cited.  There  are  numerous 
others  which  are  available  at  this  time.  New  and 
possibly  unthought-of  opportunities  will  surely 
present  themselves  from  time  to  time  which  can 
be  developed  into  worth-while  and  profitable  loads 
to  our  industry.  If  we  attack  these  problems  with 
energy,  intelligence,  determination  and  a  real 
regard  for  economics  there  is  no  question  in  my 
mind  but  that  the  continual  growth  of  the  utility 
business  will  be  assured,  and  we  will  be  able  to 
turn  the  industry  over  to  our  successors  with  as 
much  pride  and  as  high  a  record  of  achievement 
as  our  predecessors. 
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We  Have  Traveled  Far 
Since  Pearl  Street 


By  FRANK  W.  SMITH 

President  New  York  Edison  Company 


Ah ALF  century  of  electric  service !  That  is  what 
we  have  been  celebrating  in  connection  with  the 
anniversary  of  the  opening  of  Edison’s  historic 
Pearl  Street  station  on  September  4,  1882.  Yet  when 
we  consider  the  great  power  plants  of  today,  long¬ 
distance  transmission,  the  millions  of  customers  and  the 
billions  of  kilowatt-hours  produced  annually,  the  thought 
is  bound  to  occur — “only  a  half  century  of  electric 
service !” 

Surely  no  business  has  had  a  record  of  development 
and  usefulness  to  mankind  within  the  short  space  of 
50  years  surpassing  that  of  the  electric  utilities! 
Surely  no  business,  whatever  its  age,  can  look  forward 
to  a  future  of  more  promise  in  growth  and  increasing 
usefulness  I 

It  has  been  my  fortune  to  be  connected  with  the 
local  electric  utilities  for  that  entire  period,  first  in 
1880  with  one  of  the  predecessor  companies  which  was, 
of  course,  an  arc  lighting  company — to  have  seen  an 
industry  created  and  grow  great.  The  word  “created” 
is  used  advisedly,  for  there  was  no  precedent  for 
what  Edison  and  his  associates  did — everything  had 
to  be  built  from  the  ground  up. 

Edison  knew  exactly  what  he  wanted  to  accomplish. 
He  wanted  to  bring  about  the  utilization  of  electricity 
for  light  and  power.  His  incandescent  lamp,  remark¬ 
able  as  it  was,  happened  to  be  only  one  feature  of 
his  broad  plan.  It  was  necessary  to  design  and  build 
dynamos  bigger  and  more  efficient  than  had  ever  existed ; 
to  construct  and  equip  a  power  plant ;  to  invent  a  dis¬ 
tribution  system  with  proper  voltage  regulation,  manu¬ 
facture  materials  for  it  and  lay  it  underground  (which 
had  never  been  done  successfully)  ;  to  devise  and  manu¬ 
facture  fixtures  and  wiring  equipment  for  use  in  build¬ 
ings;  to  invent  an  accurate  meter;  to  obtain  customers 
and  wire  their  premises.  Within  three  years  from  the 
time  of  perfecting  the  incandescent  lamp,  the  big  job 
was  done.  It  was  done  so  wisely  that  principles  then 
established  have  become  basic  in  the  technique  of  power 
supply. 

Edison  also  knew  his  market.  Before  the  Pearl 
Street  station  and  the  distribution  system  were  laid  out  a 
careful  and  complete  survey  had  been  made  of  the  light 
and  power  requirements  of  the  district  to  be  served. 
Every  building  in  the  area  had  been  canvassed,  every 
gas  jet  had  been  counted,  every  elevator  listed,  every 
manufacturing  process  noted  for  which  electricity  could 
possibly  be  used,  even  to  the  replacement  of  horses 
I  which  operated  treadmills.  Therefore,  he  had  a  guide 
I  Imth  as  to  station  capacity  and  prospective  revenue. 
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The  same  procedure  was  followed  before  stations  were 
built  in  other  areas  of  the  city. 

Thus  the  Edison  Electric  Illuminating  Company  was 
started  on  a  sound  basis — sound  as  to  engineering ; 
sound  commercially.  We,  of  today,  may  properly  be 
proud  that  the  industry  throughout  its  development  has 
maintained  these  characteristics,  and  that  even  in  the  last 
couple  of  years  operating  companies  have  kept  their 
service  unimpaired,  have  enlarged  and  improved  their 
service  facilities  when  necessary,  and  by  their  purchases 
and  their  payrolls  have  contributed  largely  to  the  pre¬ 
vention  of  worse  conditions  than  those  we  have  seen. 

Edison  had  the  spirit  of  service.  He  planned  and 
worked  to  give  to  mankind  something  better,  something 
more  useful  than  then  existed.  In  doing  the  job  he 
didn’t  spare  himself  or  his  fellow  workers,  and  he  man¬ 
aged  to  imbue  them  with  the  same  spirit.  The  job 
became  almost  a  Cause  which  they  served  with  zeal. 
That  is  still  the  attitude  of  electric  utility  people  toward 
the  job,  and  I  have  confidence  that  it  always  will  be. 
Electric  service  is  so  vital  in  the  life  of  each  community 
that  we,  its  custodians,  cannot  and  dare  not  let  down. 

Since  Pearl  Street  w^e  have  traveled  far.  Electric 
service  has  girdled  the  globe.  It  has,  perhaps  more  than 
any  one  element,  contributed  to  our  industrial  devel¬ 
opment  and  our  present  high  standards  of  living.  It 
will  in  future  contribute  to  comforts  and  convenience 
and  blessings  yet  undreamed  of.  Pearl  Street  holds  for 
us  and  for  those  who  come  after  us  a  lesson — the 
example  of  Edison — to  build  soundly  and  to  infuse  the 
job  with  the  spirit  of  service.  On  that  basis  we  can 
make  certain  that  the  future  will  be  worthy  of  the  devel¬ 
opment  from  1882  to  1932. 


October  28,  1882 — At  a  meeting  of  the  Edison  Electric 
Light  Company  on  October  24,  the  following  trustees  were 
elected  for  the  coming  year:  Norvin  Green,  S.  B.  Eaton, 
G.  P.  Lowrey,  Thomas  A.  Edison,  E,  P.  Fabbri,  Henry 
Villard,  James  H.  Banker,  Calvin  Goddard,  E.  D.  Adams, 
F.  W.  Foote,  Jose  F.  de  Navarro,  E.  H,  Johnson  and 
W.  H.  Meadoweroft.  The  following  officers  were  elected: 
President,  S.  B.  Eaton;  vice-president,  E.  H.  Johnson; 
treasurer,  E.  P.  Fabbri;  secretary,  Calvin  Goddard. 

—“Electrical  World.” 
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4/10  HP.  TRANSMITTED  35  MILES  AT  2,200  VOLTS 

November  8,  1884 — The  Munich  Experiments.  In  the  official 
report  of  the  Munich  Exhibition,  O.  Von  Muller  says:  Deprez  em¬ 
ployed  in  the  Munich  Experiments  electromotive  forces  up  to  2,200 
volts,  this  being  the  highest  potential  hitherto  used  for  electrical 
transmission  of  power.  The  greatest  attention  could  reasonably  be 
claimed  for  the  experiments  of  Marcel  Deprez,  who,  with  ordinary 
telegraph  wires  114  km.  long,  succeeded  in  the  electrical  transmis¬ 
sion  of  power  to  the  greatest  distance  hitherto  obtained.  Deprez 
was  certainly  the  first  who,  according  to  the  request  of  the  com¬ 
mittee,  established,  by  means  of  an  experiment  on  a  large  scale  and 


GENERATOR  AT 
MURBACH 


one  intelligible  to 
the  general  public, 
the  practicability  of 
his  calculations  on 
the  transmission  of 
power  to  great  dis¬ 
tances,  though  these 
calculations  were  fre¬ 
quently  considered  to 
be  nothing  more  than 
interesting  scientific 
speculations.  The 
machines  employed 
by  Deprez  in  the 
Murbach,  at  a  dis¬ 
tance  of  some  35 
miles  from  Munich, 
absorbed  about  1.5 
hp.,  while  the^  avail¬ 
able  work  obtained  in 
the  Exhibition 
amounted  to  about 
0.4  hp.,  employed  in 
setting  in  motion  by 
means  of  a  centrifu¬ 
gal  pump  a  waterfall 
eight  feet  in  height. 
— “Electrical  World” 
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Trends  in  Transmission 

Responsibility  of  industry  and  leaders. 

Broad-range  perspective  needed  to  co-ordinate 
specialized  functions. 

Visualize  economic  ultimate  and  build  toward  it. 

By  PERCY  H.  THOMAS 

Consulting  Engineer,  New  York 


The  present  occasion  is  an  admirable  time  for  a 
detached  and  thoughtful  consideration  of  the  pres¬ 
ent  position  of  electric  power  transmission  and 
for  a  most  earnest  examination  of  the  trends  for  the 
future.  The  unbelievable  expansion  in  the  use  of  elec¬ 
tricity  in  the  fifty  years  since  the  starting  of  the  Pearl 
Street  station — an  expansion  still  proceeding,  broadly 
considered,  at  a  rapid  pace — has  advanced  electricity 
to  a  leading  place  among  the  most  important  factors  in 
our  national  industrial  life.  Noblesse  oblige,  conse¬ 
quently  the  industry  has  the  responsibility  for  an  eco¬ 
nomical  and  sound  development.  Manifestly,  it  is  the 
duty  of  the  leaders  to  exert  themselves  in  directing  the 
trends  for  the  general  good. 

As  the  power  systems  of  the  country  grow  into  their 
more  or  less  permanent  form,  during  the  coming  years, 
economy  of  construction  and  operating  costs  is  of 
greatest  importance.  The  industry  has  pretty  well  com¬ 
pleted  the  stage  of  rapid  expansion  during  which  service 
has  been  extended  right  and  left  to  reach  new  territory 
and  in  which  systems  adequate  to  supply  heavy  industry 
have  been  developed.  This  has  involved  much  haphazard 
growth  and  many  consolidations.  Engineers  doing  this 
work  have  labored  under  great  handicaps,  limited  in  their 
perspective  by  confinement  to  the  particular  work  in 
hand  and  by  lack  of  data  for  broader-gaged  planning. 
For  this  the  engineer  is  not  wholly  to  blame. 

Hereafter  conditions  are  likely  to  be  different.  Large 
amounts  of  new  construction  must  be  carried  out.  Much 
can  be  done  to  strengthen  and  make  greater  use  of  pres¬ 
ent  installations.  An  opportunity  for  marked  economy  is 
presented.  On  the  other  hand,  any  unnecessary  ex¬ 
pense  incurred  hereafter  can  hardly  be  recouped.  The 
great  hazard  of  all  rapid  growth,  especially  dangerous 
with  utilities,  is  wasteful  construction.  Too  great  a  sys¬ 
tem  cost  is  certain  to  be  a  heavy  burden. 

Unless  purposefully  guided,  future  construction,  like 
the  past,  is  likely  to  be  piecemeal  and  governed  by  im¬ 
mediate  local  interest,  so  it  should  be  clear  that  responsi¬ 
bility  lies  on  the  entire  industry  to  clarify  the  objectives 
and  supply  the  leadership  and  pioneering  necessary  to 
secure  an  economical  and  effective  whole.  This  matter 
is  of  no  small  moment. 

The  necessity  for  leadership  has  greatly  increased,  as 
the  detail  steps  of  growth  have  passed  more  and  more 
into  the  hands  of  specialists  and  routine  staffs  who  are 
jn  a  too-detached  position  to  consider  the  good  of  the 
industry  as  a  whole.  The  leadership  here  envisioned  is 


not  easily  defined.  It  should  not  only  indicate  to  designers 
sound  technical  methods,  but  should  also  supply  moral 
support  to  the  forward-looking  engineer  who  wishes  to 
make  a  departure  from  the  usual  practices.  Without 
this  moral  support  the  steps  in  advance  may  be  long 
delayed. 

Interesting  as  this  subject  is,  space  will  not  permit  dis¬ 
cussing  it  further,  as  the  purpose  here  is  to  consider 
some  of  the  concrete  practices,  the  definite  problems  and 
the  indicated  developments  engaging  the  present  attention 
of  progressive  engineers.  For  the  next  ten  or  fifteen 
years  a  larger  stake  hangs  on  the  economical  spending 
of  money  and  the  sound  development  of  new  construc¬ 
tion  than  most  realize  to  be  the  case.  The  price  of  eco¬ 
nomic  success  for  the  industry  is  continuous  study  and 
bold  use  of  initiative  and  originality.  Standardization  is 
a  powerful  instrument  for  effecting  economy  and  serv¬ 
ice,  but  has  its  place  in  routine  matters  and  for  the  guid¬ 
ance  of  regular  operations.  Unnecessary  standardization 
is  a  most  serious  handicap  to  progress. 

Decentralisation  of  Pozver — Retrospection  reveals  the 
fact  that  our  transmission  systems,  taken  individually, 
have  developed  much  as  a  river  crosses  the  country,  fol¬ 
lowing  the  path  of  least  resistance,  spreading  out  where 
the  going  is  easy  and  narrowing  into  turbulence  in  the 
rough  spots.  The  net  result  leaves  much  to  be  desired. 
Navigation  could  be  enormously  benefited  if  the  Missis¬ 
sippi  could  be  relocated  in  an  artificial  channel.  While  it 
is  too  late  to  rebuild  our  transmission  systems,  an  over¬ 
shadowing  growth  will  no  doubt  characterize  the  future, 
so  that  if  the  ultimately  economical  system  can  now  be 
foreseen,  new  installations  can  transform  the  existing 
ones  substantially  into  the  economical  layout  visualized. 

The  new  point  of  view  will  be  to  correlate  operation  of 
units  and  methods  of  doing  so  rather  than  to  confine  at¬ 
tention  to  details,  as  is  now  largely  done.  The  new  prob¬ 
lem  will  be  to  establish  unitary  service  to  contiguous, 
continuous  areas,  with  responsibility  only  to  the  interest 
of  the  whole.  The  goal  will  be  over-all  economy  of  cost, 
including  capital  charges,  more  or  less  regardless  of  the 
amount  of  the  energy  losses  in  individual  elements,  be¬ 
cause  generation  costs  have  become  almost  negligible  in 
the  consumer  cost,  except  for  very  large  users. 

The  most  important  factor  of  economy  will  be  the 
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maximum  utilization  of  the  units  of  the  system.  Well- 
known  factors  limiting  such  use  are  apparatus  held  in 
reserve,  low  power  factor,  unnecessary  distances  of 
transmission  and  failure  to  use  available  units  for  the 
greatest  number  of  services.  The  effect  of  these  factors 
is  far  reaching  and  in  the  aggregate  may  lead  to  very 
imix)rtant  increases  in  capital  cost. 

One  point  of  view  deserving  consideration  can  be  illus¬ 
trated  by  referring  to  the  two  outlines  of  conven¬ 
tionalized  distribution  systems,  marked  A  and  B.  A  is 
a  group  of  three  indejjendent  systems,  with  the  main 


power  houses  interconnected,  but  each  system  maintain¬ 
ing  its  own  voltage  and  responsible  for  its  own  load. 
An  interchange  of  surplus  power  may  l)e  had.  and  also 
volunteer  mutual  aid  in  case  of  an  accident  in  one  system, 
but  each  maintains  its  own  indejicndent  o|)erating  force 
and  its  own  individuality. 

B  shows  the  same  area  supplied  by  a  single  low-tension 
network,  still  with  three  power  houses,  each  supplying 
feeders  to  the  neighboring  territory  which,  in  some  de¬ 
gree,  overlaj)  feeders  from  other  power  houses  but  with¬ 
out  actual  feeder  interconnection.  The  whole  system  is 
operated  as  a  unit.  The  advantages  in  economy  and  op¬ 
erating  facility  of  the  B  layout  will  be  found  to  far  ex¬ 
ceed  what  a  superficial  view  might  indicate. 

The  part  of  the  territory  in  B  lying  between  the  three 
power  stations,  aggregating  over  half  the  total,  is  com¬ 
mon  ground  and  may  be  supplied  at  any  point  from  at 
least  two  stations  through  the  low-tension  network.  The 
load  on  any  power  station  will  vary  as  a  greater  or  less 
amount  of  territory  receives  power  from  that  station.  If 
an  additional  generator  be  thrown  on  the  line  in  any  sta¬ 
tion,  the  result  will  be  a  pro|x»rtionate  increase  in  the 
territory  served  by  that  station  and  a  corresponding  re¬ 
duction  of  output  from  the  generators  operating  under 
governor  control.  This  action  is  entirely  automatic  and 
needs  no  prearrangement  with  other  stations,  unless  the 
change  be  excessive  in  amount.  Such  increase  in  load 
causes  virtually  no  increase  in  line  loss,  whereas  a  trans¬ 
fer  of  power  l)etween  power  houses  in  layout  A  may  in¬ 
volve  transmission  distances  from  two  to  three  times 
that  in  case  B.  The  low-tension  network  being  continuous 
in  B,  pow'er  may  not  only  flow  in  any  direction  but  can 
spread  out  in  all  directions  in  accommodating  itself  to 
changes. 

Since  power  can  flow  in  either  direction  in  the  low- 
tension  network,  it  will  act  in  B  as  an  interconnection 
l)etween  the  jxjw^er  houses  for  maintaining  synchronism 
— an  interconnection  acting  at  all  joints  where  the 
feeders  from  the  powder  houses  approach  one  another  and 
one  which  is  well  cushioned  electrically.  The  capacity  of 
the  interconnection  can  be  easily  controlled  by  its  loca¬ 
tion  and  capacity  of  the  feeders.  These  interconnections 


are  so  distributed  that  hardly  any  conceivable  accident 
can  affect  proper  functioning. 

With  such  a  system,  called  a  loose-linked  interconnec¬ 
tion  by  Alex  Dow,  there  is  a  minimum  of  concentration 
of  power  at  any  point,  always  a  source  of  great  expense 
and  a  threat  of  serious  interruption.  In  system  B  re¬ 
serve  apparatus  should  be  in  the  form  of  unused  capacity 
in  the  operating  units,  thus  always  available  and  directly 
useful  in  any  part  of  the  system  without  indirect  trans¬ 
mission.  In  this  way  the  cost  of  reserve  apparatus  is 
kept  at  a  minimum. 

Layout  B  requires  less  total  length  of  feeders  and  less 
investment  in  the  low-tension  network.  No  small  saving 
in  cost  and  complication  comes  from  the  substitution  of 
a  single  operating  staff  for  three  staffs  trying  to  work 
together. 

These  advantages  of  layout  B,  while  obvious  enough 
in  the  ideal  case,  here  considered,  are  not  usually  so 
plain  nor  so  completely  attainable  in  actual  cases.  Never¬ 
theless,  in  the  long  run,  and  when  carried  out  with  full 
acceptance  of  the  principle  of  unitary  operation,  great 
benefits  will  usually  be  obtained. 

At  some  stage  in  the  evolution  from  such  a  system  as 
A  to  B  a  definite  step  must  be  taken  from  the  indej^end- 
ent  operation  of  the  several  systems  to  unitary  ojieration. 
It  is  at  this  point  that  the  development  is  most  likely  to 
stop,  as  most  managements  hesitate  to  take  this  step. 
However,  unitary  control  of  operation  does  not  in  any 
sense  require  merging  of  the  companies  owning  the  sys¬ 
tems.  Merely  a  central  control  of  the  engineering  layout 
and  a  single  load  dispatcher  with  authority  are  essential. 

High-T ension  T ransmission — High-tension  transmis¬ 
sion  line  construction  has  become  highly  standardized. 
System  stability  has  been  investigated  and  analyzed  most 
thoroughly,  so  the  fact  is  now  quite  generally  recognized 
that  stability  is  the  limiting  factor  in  capacity  of  very 
long  lines. 

Looking  to  the  future,  certain  betterments  in  economy 
and  reliability  are  desirable.  Many  designs  of  four-leg, 
cantilever-type  towers  are  not  only  unduly  exjiensive  but 
leave  something  to  be  desired  in  foundations,  because  the 
four-point  earth  bearing,  in  a  structure  of  light  members 
as  rigid  as  these  towers,  is  inherently  sensitive  to  condi¬ 
tions  during  installation  and  to  subsequent  settlement  of 
foundation.  While  progress  on  the  solution  of  this  long- 
recognized  problem  has  been  slow,  the  expedient  now 
widely  used  with  great  satisfaction  in  wood-pole  conj 
struction,  namely,  head  guying,  with  the  reduction  in  the 
number  of  footings  to  two,  seems  entirely  applicable  to 
steel  construction  except  in  certain  areas.  This  method 
involves  a  return  to  first  principles,  but  offers  a  cheap, 


April  7,  1883 — The  followers  of  electrical  science  must 
read  the  best  that  is  thought  and  said  on  the  subject.  The 
field  is  becoming  broader  every  day;  it  is  being  recognized 
by  the  colleges — Cornell  has  just  inaugurated  a  course  of 
electrical  engineering;  Columbia  and  others  are  about  to 
follow  its  example. 

May  S,  1883 — As  a  matter  of  general  interest  we  would 
state  that  electrical  engineering  departments  have  already 
been  established  by  different  institutions  in  the  country, 
as,  for  example,  the  Massachusetts  Institute  of  Technol¬ 
ogy,  which  will  soon  be  ready  to  graduate  its  first  class; 
Cornell  University,  and  the  Stevens  Institute  of  Technol¬ 
ogy  of  Hoboken. — “Electrical  World.” 


Standardization  valuable  but  must  not  bar  prosress. 
Unitary  service  vs.  diverse  individualized  operations. 
Decentralization  of  generation  and  loose-linking  of 
stations. 

Longer  spans  with  guyed  conductor  supports. 
Rationalizing  insulation  values. 
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reliable  and  rugged  construction  and  one  capable  of  han¬ 
dling  the  heaviest  mechanical  stresses  of  large-capacity, 
long-span  lines. 

The  importance  of  this  consideration  has  been  brought 
to  the  attention  of  engineers  by  the  tendency  of  several 
installations  of  four-leg  towers  to  fail  in  considerable 
numl)ers  when  subjected  to  serious  wind  and  ice  loads. 

While  there  is  a  natural  opposition  to  the  use  of  guys, 
no  doubt  construction  can  be  devised  that  will  be  less 
objectionable  to  land  owners  than  some  of  our  present 
lines,  especially  if  advantage  be  taken  of  wider  horizontal 
spacing  to  permit  longer  spans,  with  a  resulting  reduction 
of  the  number  of  tower  locations.  Such  construction  will 
permit  an  important  saving  in  cost. 

Efforts  now  being  made  to  rationalize  the  status  of 
insulation  standards  of  high-tension  transmission  appa¬ 
ratus  are  timely  and  appropriate.  The  conception  is  now 
generally  approved  that  the  most  effective  construction 
will  l)e  secured  by  co-ordinating  the  strength  of  insula¬ 
tion  of  apparatus  at  various  points  on  a  line.  This  should 
be  done  in  such  a  manner  that  high-tension  surges,  which 
may  be  propagated  along  a  line,  shall  be  definitely  limited 
in  maximum  value  before  reaching  station  equipment  by 
a  prearranged  lower  flashover  value  on  the  adjacent  por¬ 
tions  of  the  line.  These  values  should  be  reasonably 
below  the  insulation  strength  of  the  station  apparatus. 

Until  the  present  time  no  very  concrete  results  could 
have  been  expected  from  such  proportionment,  but 
enough  progress  has  now  been  made  so  that  a  definite 
insulation  strength  against  impact  voltages,  both  to 
ground  and  between  turns  of  windings,  can  be  confi¬ 
dently  offered.  This  affords  an  insulation  strength  ade¬ 
quate  for  most  requirements. 

As  heretofore,  it  is  proposed  to  establish  certain  pre¬ 
ferred  voltages  for  transmission  systems  and  to  design 
apparatus  for  use  on  these  voltages  in  conformity  with 
the  above  grading  of  insulation  strength,  the  strength  of 
the  station  apparatus  well  exceeding  the  maximum  surge 
that  can  pass  over  the  line  near  the  station.  A  ratio  of 
five  times  the  60-cycle  voltage  to  neutral  is  being  con¬ 
sidered  for  the  insulation  strength  level.  In  the  case  of 
very  long  lines  designed  to  have  a  voltage  drop  favoring 
the  jiower  factor,  it  may  be  necessary  to  use  apparatus 
for  different  preferred  voltages  on  the  two  ends  of  the 
line. 

The  writer  has  proposed  another  convention  in  the 
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specification  of  insulation  flashover  limits  looking  toward 
greater  economy  and  consistency.  Since  the  exposures 
to  flashovers  on  transmission  lines  are  of  two  sorts — 
those  that  exist  on  all  towers  and  which  occur  frequently 
and  those  which  are  extremely  rare  and  occur  only  with 
accidental  coincidence  of  many  improbable  unfavorable 
conditions — a  gradation  of  the  margin  of  safety  between 
them  should  be  provided.  For  example,  more  clearance 
should  be  provided  between  the  tower  and  conductor  in 
its  normal  position  than  when  it  is  subjected  to  the  maxi¬ 
mum  swing.  This  is  logical  because  the  exposure  to 
abnormal  voltages  usually  occurs  when  the  conductor  is 


More  tower  clearance  at  normal  conductor  position. 
Spill-saps  or  capacitors  for  discharsins  surses. 
Aerial  cable  vs.  open-wire. 

Cost  of  increased  clearances  and  insulation  retard 
full  protection. 

Protectins  insulators  from  flashover. 


in  its  normal  position.  Maximum  deflection  will  occur 
only  when  the  maximum  wind  blows  at  right  angles  to 
the  line.  A  high,  sustained  wind  velocity  is  inconsistent 
with  the  conditions  for  development  of  lightning.  Brief 
consideration  of  the  numerical  values  of  probabilities  of 
flashover  occurring  in  such  cases  will  demonstrate  the 
appropriateness  of  this  gradation  in  the  clearance  values. 

It  is  suggested  that  these  line  insulation  clearances  be 
specified  between  limits;  e.g.,  from  100  to  75  per  cent, 
the  former  to  be  used  for  continuous  and  general  ex¬ 
posure  and  the  latter  where  the  actual  coincident  of  all  the 
unfavorable  factors  in  full  effect  is  highly  improbable. 
Intermediate  values  may  be  employed  for  intermediate 
exposures  according  to  the  judgment  of  the  engineer. 
Such  practice  would  be  welcome  in  transmission  tower 
design  because  a  good  many  conductor  hangers  have  been 
used,  with  extra  expense  and  hazard,  merely  to  satisfy  a 
more  or  less  arbitral^'  clearance  rule. 

A  similar  rule  is  appropriate  for  selecting  the  mechani¬ 
cal  margin  of  safety. 

The  inherent  difficulty  of  making  really  effective  light¬ 
ning  arresters  for  high-tension  lines  at  reasonable  ex¬ 
pense  suggests  the  substitution  of  a  spillover  gap  on  the 
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line  near  the  station,  with  or  without  a  suitable  arc¬ 
opening  device,  such  as  an  expulsion  fuse  or  a  self¬ 
closing  series  breaker. 

Another  exj^edient,  previously  suggested  but  never 
taken  up,  seems  to  have  great  possibilities;  that  is,  the 
loading  of  the  incoming  high-tension  bus  with  a  static 
capacitor,  or  equivalent,  of  such  magnitude  as  to  absorb 
the  maximum  surge  from  the  line.  Precautions  would 
have  to  be  taken  to  prevent  resonance.  The  advantage 
of  absorbing  these  surges  without  arcing  of  any  kind 
should  be  obvious. 

A  recent  development  of  great  promise  for  high- 
tension  transmission  is  the  aerial  cable,  providing  the 
charging  current  will  not  be  of  excessive  value.  When 
it  is  remembered  that  the  reactance  of  an  open-wire  line 
may  be  four  times  (more  or  less)  the  reactance  of  a 
three-phase,  25-kv.  cable,  the  inherent  advantage  of  the 
cable  in  output  capacity  and  good  regulation  is  obvious 
enough.  When  it  is  also  remembered  that  many  of  the 
other  advantages  of  the  underground  cable  are  retained 
when  it  is  carried  on  poles  (such  as  freedom  from  light¬ 
ning  and  other  electrical  interference,  mechanical  acci¬ 
dent,  insulator  maintenance,  etc.)  and  that  many  of  the 
cable’s  disadvantages  disappear  above  ground,  the  prom¬ 
ise  of  this  type  of  transmission  seems  greater.  However, 
some  factors  must  be  carefully  considered ;  for  example, 
the  effect  of  the  high  temperature  from  direct  exposure 
to  the  sun  in  summer. 

In  the  exceptional  cases  of  super-transmission,  which 
develop  at  rare  intervals,  there  still  is  room  for  great 
savings  by  original  design  work.  To  increase  capacity 
advantage  may  be  taken  of  the  fact  that  the  reactance 
of  a  transmission  circuit  (usually  its  dominating  char¬ 
acteristic)  is  nearly  independent  of  its  conductor  size 
by  using  a  larger  number  of  smaller  line  conductors.  If 
this  departure  be  combined  with  placing  more  circuits  on 
a  single  tower,  a  saving  far  beyond  expectations  may  be 
secured. 

Lifjhtnitif/ — Lightning  remains  the  bcte  noir,  the 
“armed  raider,”  of  electric  service.  As  the  one  source  of 
destructive  potential  not  arising  in  or  co-ordinated  with 
the  voltage  and  power  of  the  system,  it  must  receive  spe¬ 
cial  and  drastic  treatment  wherever  it  is  prevalent,  for  it 
is  a  most  serious  and  malignant  enemy.  Unfortunately, 
the  greater  part  of  our  heavily  industrialized  areas  is 
exposed  to  lightning.  It  is  rather  staggering  that  all  the 
effort  made  so  far  has  been  only  partially  successful  in 
eliminating  the  effects  of  lightning.  The  partial  success 
is  due  not  so  much  to  the  cost  of  research  nor  of  the 
lightning  arresters  and  ground  wires,  but  to  the  expense 
of  general  increase  of  clearances  and  insulation  strength 
which  are  automatically  incorporated  in  practice,  whether 
for  lightning  districts  or  not. 

Led  on,  no  doubt,  by  the  hope  that  some  new  research 
would  give  us  a  lightning-proof  line,  our  leading  men 


May  19,  1883— In  order  to  avoid  complications  likely  to 
arise  from  similarity  of  names,  the  directors  of  the 
American  Electric  Company  of  New  Britain,  Conn.,  by  a 
special  act  of  the  legislature  have  changed  the  name  of 
that  company  to  the  Thomson-Houston  Electric  Company. 
Before  many  months  the  dynamo  machines  and  lamps  will 
be  manufactured  in  a  large  new  factory  now  building  at 
Lynn.  (General  Electric.) — “Electrical  World.” 


among  operating  companies  and  research  forces  of  the 
manufacturers  have  truly  performed  miracles  in  ferret¬ 
ing  out  the  nature  of  lightning  and  the  mechanism  of  its 
attack  on  the  transmission  line.  Despite  the  wonderful 
work  done,  it  is  becoming  increasingly  clear  that,  while  a 
great  advance  has  been  made  in  the  control  of  minor 
lightning  surges,  it  is  not  feasible  with  any  certainty  to 
conduct  a  serious  direct  lightning  discharge  down  through 
the  group  of  power  cables  on  a  tower  and  dissipate  it  in 
the  ground  without  danger  of  a  side  flash  to  a  conductor. 
The  effort  to  do  so  leads  to  unnecessarily  expensive  con¬ 
struction  and  to  some  increase  in  mechanical  hazard. 

The  problem  is  now  being  given  calm  and  sober  ap¬ 
praisal  in  search  of  another  method  of  attack.  Fortu¬ 
nately,  collateral  research  developments  and  the  perfec¬ 
tion  of  apparatus  offer  the  distinct  promise  of  a  solution, 
though  much  development  work  remains  to  be  done.  The 
new  plan  is  on  the  side  of  economy  and  simplicity. 

If  it  is  not  possible  to  prevent  the  flashover  of  insu¬ 
lators  by  lightning,  we  must  render  such  flashovers  harm- 


Lay  out  system  so  any  link  may  be  interrupted. 
Offset  reactive  kva.  where  produced. 

Means  of  reducing  cost  of  load  capacitors. 

Cheaper  rural  lines. 

Distribute  running  reserve  to  extend  usefulness. 

Don't  let  protective  measures  introduce  new  service 
hazards. 

What  will  be  verdict  of  future  on  investment  in  lines? 


less.  Starting  with  this  point  of  view,  it  is  necessary  to 
prevent  the  arc  from  injuring  the  insulators.  This  is  an 
old  problem  and  can  be  pretty  well  handled  with  horns, 
arcing  rings,  expulsion-type  fuses  or  quick-opening 
breakers. 

A  more  difficult  problem  is  to  rupture  the  arc  following 
a  discharge  without  disturbing  the  system.  This  may 
now  be  done  either  by  an  expulsion  fuse  in  the  ground 
connection  of  the  insulator  string  or  by  a  high-speed 
self-closing  breaker  located,  where  possible,  in  the  low- 
tension  circuit.  Each  device  has  its  own  field  and  its 
peculiar  advantages.  With  the  fuse  connection  men¬ 
tioned,  there  is  no  load  current  to  interrupt. 

No  doubt  some  difficulties  will  be  met  in  working  out 
this  step  in  advance,  but  it  is  to  be  hoped  that  it  can  be 
developed  in  new  construction  by  engineers  in  a  position 
to  use  the  most  effective  embodiment. 

Another  method  of  approaching  this  lightning  prob¬ 
lem,  while  suggested  often,  but  not  largely  used  so  far, 
consists  of  establishing  such  a  layout  of  circuits  that  any 
link  may  be  spared  at  any  time  without  notice.  It  con¬ 
templates  the  automatic  and  instantaneous  disconnection 
of  any  link  on  which  a  flashover  occurs,  allowing  service 
to  proceed  without  it.  This  method  is  particularly  sound 
since  it  is  effective  not  only  against  lightning  but  against 
any  other  cause  of  interruption.  In  this  plan  reserve 
capacity  is  built  into  the  system  as  an  integral  part  of  the 
whole,  where  it  is  more  widely  available  for  use. 

Not  the  least  of  the  advantages  obtainable  from  the 
methods  of  handling  lightning  outlined  (in  which  no 
effort  is  made  to  resist  the  flashover  of  a  major  stroke 
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and  in  which  the  protection  comes  from  the  suppression 
of  the  following  arc  in  time  to  prevent  injury  to  in¬ 
sulators  and  preserve  synchronism)  is  the  abandonment 
of  the  effort  to  build  lines  with  extraordinary  insulation 
strength,  giving  an  unbalanced  design.  A  system  in 
which  the  layout  is  such  that  the  breakdown  of  any  link 
may  be  accepted  without  apprehension  offers  some  inter¬ 
esting  opportunities  for  less  costly  grades  of  construc¬ 
tion.  If  competent  reserves  are  provided,  they  should  be 
relied  upon  and  the  margin  of  safety  in  construction 
should  be  limited  to  a  figure  that  will  prevent  failure 
occurring  at  too  frequent  intervals. 

This  point  of  view  is  not  likely  to  receive  much  favor, 
but  nevertheless  there  is  merit  in  it,  because  it  affords  an 
opportunity  to  get  more  value  out  of  the  expenditure 
involved. 

Power  Factor — Low  power  factor  is  one  of  the  most 
insidious  enemies  of  economy.  Reactive  kva.  is  created 
in  every  reactance  in  a  system  and  the  total  amount  must 
ultimately  be  supplied  by  some  synchronous  machine  in 
the  system.  Superposition  of  30  to  40  per  cent  reactive 
kva.  upon  the  normal  load  kw.  in  a  generator  will  not 
greatly  increase  the  total  kva.,  nor  will  it  seriously  inter¬ 
fere  with  regulation  in  the  machine.  But  any  further 
increase  of  reactive  kva.  is  a  load  on  the  system.  It  has 
never  been  found  feasible  in  practice  to  keep  reactive 
kva.  to  any  such  low  figure,  but  any  increase  results  in 
loss  of  economy. 

Reactive  kva.  should  be  offset  wliere  it  is  introduced 
into  the  system,  if  at  all  practicable,  and  the  means  of 
elimination  should  be  as  closely  woven  into  the  circuits 
as  possible  so  that  the  opening  of  a  circuit  breaker  will 
not  eliminate  a  large  protective  element  from  operation. 
The  most  promising  expedient  seems  to  be  the  use  of 
capacitors  directly  connected  with  the  load  apparatus. 
This  accomplishes  the  two  purposes  mentioned  and  has  a 
very  low  energy  loss.  However,  its  present  cost,  includ¬ 
ing  auxiliaries,  is  too  high  for  general  use. 

Great  advantage  may  be  secured  by  treating  the  capaci¬ 
tor  as  an  integral  part  of  every  low-power  factor  load 
apj)aratus  and  omitting  all  protective  means  other  than 
those  required  for  the  load  apparatus  itself.  This  is 
feasible  because  of  the  reliability  of  the  capacitor.  By 
mounting  the  capacitor  within  a  transformer  tank,  for 
example,  omitting  all  capacitor  terminals,  disconnects  and 
fuses,  and  allowing  for  the  economies  of  mass  produc¬ 
tion,  it  would  seem  that  the  cost  of  this  apparatus  could 
I)e  reduced  to  a  fraction  of  its  present  price  to  the  great 
advantage  of  all  concerned. 

Manufacturers  and  utility  commissions  have  an  oppor¬ 
tunity  greatly  to  forward  such  a  program.  The  general 
increase  in  the  power  factor  of  electric  systems  to  95  or 
98  i)er  cent  throughout  would  have  a  far-reaching  and 
emi)hatic  effect  on  economy  and  capacity. 

Rural  Distribution — ^While  much  publicity  has  been 
given  to  the  subject  of  low-cost  lines  for  rural  service, 
progress  to  date  is  far  short  of  what  might  be  desired. 
It  would  seem  that  single-wire  distribution,  using 
medium-high  voltages,  with  the  transformers  connected 
l^tween  line  and  ground,  and  with  very  long  s|>ans,  offers 
great  promise  of  spectacular  saving.  With  a  single  wire 
on  a  |)ole  the  possibility  of  two  wires  swinging  together 
>s  eliminated  and  long  spans  with  high  percentages  of 
sag  become  feasible.  Objection  on  the  score  of  inter¬ 
ference  with  telephone  circuits  must  be  considered,  but 


August  25,  1883 — Edison  Among  the  Ballet  Girls — This 
from  a  reporter  of  the  New  York  World,  present  at  a 
ballet  rehearsal  in  New  York.  “Then  the  spare  and 
quite  ordinary  man  who  is  moving  among  the  girls  and 
adjusting  their  corsets,  is  one  of  the  dressers?”  “No; 
that  is  Mr.  Thomas  A.  Edison,  the  electrician  and  in¬ 
ventor.”  “Is  he  a  dancing  master — has  he  invented  a  new 
step?”  “Not  exactly.  He  has  armed  each  one  of  those 
girls  with  a  little  battery,  and  at  a  signal  each  one  will 
flash  out  on  the  stage  with  an  electric  light  on  their  fore¬ 
head.  It  will  be  dazzling.” — “Electrical  World.” 


the  small  amounts  of  energy  involved  and  the  lack  of 
extended  parallelism  of  circuits  will  probably  prevent 
this  disturbance  being  important.  Such  a  single-wire 
circuit,  connected  to  the  supply  at  both  ends,  will  give 
reasonably  good  service  even  if  many  miles  in  length. 

Reserves — Reserve  apparatus,  while  a  necessity,  is  an 
unproductive  expense.  Something  can  be  done  to  keep 
this  to  a  minimum  by  avoiding  the  provision  of  separate 
s|>ares  for  each  link  and  so  choosing  and  so  locating 
reserve  apparatus  in  the  system  that  each  spare  will  serve 
for  as  many  operating  links  as  possible.  After  all,  does 
not  experience  show  that  the  public  will  usually  accept 
interruptions  good  humoredly  when  they  occur  only  at 
rare  intervals  and.  are  due  to  causes  beyond  human 
control  ? 

In  conclusion,  it  may  be  suggested  that  if  the  preceding 
discussion  has  fairly  foreshadowed  the  developments  of 
the  future,  there  remain  great  opportunities  for  the  engi¬ 
neer.  The  keynote  should  be  economy — economy  of  con¬ 
struction  and  operation — for  unnecessary  installations 
made  hereafter  are  likely  to  be  a  permanent  loss  and  ex¬ 
cessive  aggregate  system  costs  may  prove  very  embarrass¬ 
ing  in  the  future,  when  comparisons  between  system 
costs  might  be  undertaken. 

Truly  to  get  a  dollar’s  worth  for  a  dollar  spent  should 
be  the  goal  of  the  engineer.  The  economy  goal  cannot 
always  be  approached  by  following  common  practice. 
Making  a  fetish  of  continuity  of  service  may  at  times 
lead  to  improvident  expenditure.  A  high  standard  of 
service  is  indispensable,  but  in  most  territories  the  time  is 
past  when  the  existing  standard  of  service  is  likely  to 
lead  to  the  loss  of  customers.  The  error  to  be  avoided  is 
the  installation  of  reserves  which  introduce  new  service 
hazards  because  of  the  safety  devices  installed  to  care  for 
some  remote  contingency.  With  the  great  advance  that 
has  been  made  in  the  reliability  of  apparatus  now  avail¬ 
able,  the  omission  of  many  local  safety  devices  may  be 
justified  on  the  theory  that  it  is  permissible  to  disconnect 
a  larger  element  of  the  system  to  gain  the  greater  sim¬ 
plicity,  on  account  of  the  infrequency  of  trouble. 

Repeating  the  idea  suggested  in  the  opening  p)ara- 
graphs : 

It  is  difficult  to  see  how  the  best  technical  develop¬ 
ment  of  the  industry  can  be  secured  in  the  more  or 
less  critical  period  ahead,  except  under  the  guid¬ 
ance  of  conscientious  leadership — leadership  hav¬ 
ing  in  mind  not  the  particular  problems  of  some 
local  construction  but  the  good  of  the  industry  as 
a  whole;  leadership  capable  of  controlling  tenden¬ 
cies  and  of  supplying  deficiencies  of  information 
or  methods  where  necessary.  Evidences  of  this 
same  thought  may  be  seen  in  other  industries. 
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Today’s  Opportunities  Promise  Eclipse 
of  Spectacular  Past 


Numerous  Fundamental  researches  only  required  Fur¬ 
ther  technical  developments  or  economic  changes 
to  stimulate  remarkable  growth  oF  commercial 
applications. 

How  some  economic  bars  were  removed 


By  COLIN  G.  FINK 

Head  Division  of  Electrochemistry,  Columbia  University 


Electrochemistry  had  its  real  beginning  in 

1800,  when  Alexander  Volta  of  Italy  discovered 
the  electromotive  force  of  the  primary  cell. 
Volta’s  pile  in  slightly  modified  form  was  a  source  of 
electric  energy  that  Sir  Humphry  Davy  in  1808  utilized 
to  pass  an  electric  current  through  molten  potassium 
hydrate  and  molten  sodium  hydrate,  and  to  produce  at 
the  cathode  metallic  potassium  and  sodium. 

Just  as  the  discovery  of  Volta  forms  the  basis  of  our 
primary  cells,  so,  similarly,  does  the  discovery  of  Davy 
constitute  the  very  foundation  of  our  fused  salt  indus¬ 
try,  including  the  most  important  representative,  alumi¬ 
num,  besides  such  other  metals  as  magnesium,  calcium 
and  beryllium. 

Oersted  and  Wohler,  1826-28,  repeated  Sir  Humphry’s 
experiments  and  then  used  the  potassium  metal  to  react 
with  aluminum  chloride,  liberating  metallic  aluminum. 
The  price  of  the  aluminum  metal  thus  produced  was 
more  than  $50  a  pound.  Michael  Faraday,  who  was  an 
assistant  to  Sir  Humphry  Davy,  announced  to  the  world 
his  epoch-making  discovery  of  electromagnetic  induc¬ 
tion  in  1832,  and  in  the  year  following  reported  upon  the 
intimate  co-relation  between  the  electric  current  and  the 
products  liberated  at  the  poles  during  the  passage  of  a 
current  through  a  solution  of  a  metal  salt.  These  dis¬ 
coveries  of  1833,  known  as  the  laws  of  Faraday,  are  at 
the  very  foundation  of  our  entire  science  and  art  of 
electrochemistry. 

These  laws,  embodying  the  absolute  equivalents  of 
electrical  energy  and  weight  of  metal  or  gas  produced, 
have  been  found  to  hold  without  exception  for  these  past 
hundred  years. 

In  1838  Becquerel  recovered  silver,  copper  and  lead 
from  their  ores  employing  electrochemical  methods. 
These  experiments  are  very  significant  since  electro- 


March  29,  1884 — A  National  Electrical  Society.  We  learn 
that  a  movement  has  been  inaugurated  for  the  formation 
of  a  national  electrical  society  and  that  several  distin¬ 
guished  men  connected  with  the  science  and  with  electrical 
enterprises  have  promised  it  their  warmest  support.  The 
idea  is  admirable,  and  cannot  but  succeed.  It  is  said  the 
details  will  shortly  be  made  public.  (American  Institute 
of  Electrical  Engineers  formed  within  a  few  weeks.) 

— “Electrical  World.” 


winning  of  copper  and  zinc  today  and  the  methods 
utilized  are  a  realization  of  the  dream  of  Becquerel. 
Some  time  later  Becquerel  also  precipitated  cobalt,  nickel, 
gold  and  platinum,  outlining  methods  of  electroplating 
and  electrolytic  refining. 

However,  as  basic  and  important  as  were  the  electro¬ 
chemical  discoveries  of  Volta,  Davy,  Faraday,  Bunsen. 
Becquerel  and  others,  the  commercial  development  of 
these  discoveries  was  seriously  blocked,  owing  to  the 
very  costly  supply  of  electric  current.  To  find  a  cheaper 
source  of  jxDwer  than  that  of  the  primary  cell  was  the 
crucial  problem  at  this  time,  for,  no  matter  how  large  the 
battery  plates,  and  no  matter  how  simple  the  cell  design, 
the  cost  of  electric  power  was  prohibitive.  Faraday’s  dis¬ 
covery  in  1831  of  the  electromagnetic  current  incited 
Joseph  Henry  at  Albany*  and  Pixii  at  Paris  (1832)  and 
others  to  design  and  construct  electrical  machines,  but  ii 
was  not  until  1871  that  Gramme  greatly  improved  upon 
the  devices  of  his  predecessors  and  built  a  dynamo 
that  would  operate  successfully  for  several  hours.  Al¬ 
most  immediately  the  large,  cumbersome  battery  instal¬ 
lations  disappeared. 

It  was  the  commercialization  of  the  dynamo  that  gave 
industrial  electrochemistry  its  greatest  boost. 

In  1876  the  first  copper  refinery  was  built  in  Ham¬ 
burg.  Power  was  furnished  by  three  “giant”  Gramme 
dynamos.  The  capacity  of  the  plant  was  a  little  more 
than  100  lb.  of  refined  copper  per  hour,  a  very  small 
output  in  comparison  with  our  plants  of  today.  At  about 
the  same  time  the  Siemens  &  Halske  Company  erected  a 
refinery  at  Oker,  Germany,  equipped  with  five  dynamos 
and  turning  out  approximately  1^  tons  of  refined  copper 
per  24-hour  day.  In  London  at  this  time  William 
Siemens  used  a  4.2-hp.  dynamo  as  a  source  of  current 
for  making  electric  steel,  10  lb.  per  hour,  a  very  small 
beginning  of  the  extensive  electric  steel  industry  of  to¬ 
day.  V 

*Silliman’s  Journal,  1831,  page  340. 
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There  is  no  better  steel  made  than  electric  steel,  and 
many  of  the  valuable  alloy  steels  of  the  present  cannot  be 
produced  in  any  other  way  than  the  electric.  The  world’s 
annual  production  of  electric  steel  today  is  more  than 
1.200,000  metric  tons. 

In  America  Edison  followed  these  developments  in 
Europe  very  closely.  The  best  dynamo  produced  by  any 
one  prior  to  1878  was  not  more  than  40  per  cent  efficient. 
Edison  easily  recognized  the  defects  and  shortcomings 
of  the  earlier  machines  and  fully  appreciated  that  they 
did  not  fulfill  the  requirements  of  a  city  electric  lighting 
system  as  he  conceived  it.  With  his  characteristic  genius 
and  perseverance  he  evolved  an  entirely  new  and  more 
efficient  type  of  generator.  Although  this  was  origi- 


Commercialization  of  dynamo  save  electrochemistry 
and  eiectrometallursy  sreatest  boost. 

No  better  steel  than  electric — 1 ,200,000  tons  per 
year  produced. 

Aluminum  production — one  of  larsest  users  of 
electricity.  * 

Nearly  half  of  the  world's  copper  production  is  now 
electrolytic. 

Electrolytic  copper  commands  premium  for  alloying 
with  other  metals. 


nally  intended  to  produce  power  for  electric  lighting, 
almost  immediately  it  became  the  source  of  power  for 
electric  furnace  researches  of  Edison  and  his  assistants, 
Edward  G.  Acheson  and  others. 

The  introduction  of  Edison’s  dynamo  marks  the  great 
turning-point  in  the  upswing  of  the  American  electro¬ 
chemical  industry. 

Within  a  very  few  years  after  the  opening  of  the 
Pearl  Street  station  electrochemical  discoveries  of  far- 
reaching  importance  took  place.  In  1886  the  Cowles 
brothers  erected  an  aluminum  plant  at  Lockport,  N.  Y. 
Their  process  involved  the  electric  furnace  production 
of  a  copper-aluminum  alloy  and  they  employed  as  much 
as  5,000  amp.  at  60  volts,  which  was  considered  at  that 
time  a  large  amount  of  energy.  Aluminum  oxide  was 
placed  over  a  molten  bath  of  copper  kept  in  this  molten 
condition  by  the  electric  energy.  The  aluminum  oxide 
was  brought  into  reaction  with  carbon  and  the  aluminum 
metal  produced  was  alloyed  with  the  copper  in  the  bot¬ 
tom  of  the  bowl.  Charles  S.  Bradley,  one  of  Charles  F. 
Chandler’s  students  in  New  York,  in  1886  electrolyzed  a 
fluoride  bath  of  aluminum,  producing  metallic  aluminum, 
and  his  process  was  improved  upon  by  Charles  M.  Hall 
of  Oberlin  College,  Ohio.  The  Hall  process  is  the  process 
used  by  the  Aluminum  Company  of  America  today. 
Henry  Y.  Castner,  another  student  of  Professor  Chan¬ 
dler,  evolved  a  new  cell,  incorporating  the  idea  of  Sir 
Humphry  Davy  of  using  a  fused  bath  of  sodium  hydrate. 
The  sodium  he  produced  was  used  as  a  reducing  agent 
and  aluminum  chloride  was  converted  into  aluminum 
metal,  bringing  the  price  down  to  about  $5  a  pound. 

Today  the  production  of  aluminum  by  the  Hall- 
Heroult  process  exceeds  250,000  metric  tons  annually. 
Aluminum  is  one  of  the  largest  consumers  of  electrical 
energy. 

The  first  American  electrolytic  copper  refinery  was  set 


up  at  Newark,  N.  J.  It  was  that  of  the  Balbach  Smelt¬ 
ing  &  Refining  Company.  This  refinery  was  operated 
successfully  for  more  than  40  years,  when  it  was  dis¬ 
mantled.  In  1882  the  United  States  production  of  copper 
was  41,000  metric  tons,  the  main  producer  being  Michi¬ 
gan,  with  25,500  tons.  However,  only  a  very  small 
fraction  was  electrolytic. 

In  1929  the  annual  production  of  copper  in  the  world 
amounted  to  2,000,000  metric  tons,  of  which  the  United 
States  contributed  about  one-half,  nearly  all  of  which 
was  electrol>tic.  The  United  States  electrol)rtic  copper 
industry  has  become  the  foremost  of  the  world,  and  the 
many  plants  that  have  been  built  within  recent  years  in 
Canada,  in  England.  Australia,  Germany,  Russia  and 
elsewhere  have  all  been  modeled  after  the  highly  stand¬ 
ardized  and  efficient  plants  designed  and  perfected  by 
American  engineers. 

More  than  half  of  the  electrolytically  refined  copper 
produced  is  utilized  in  the  electrical  industry.  Copper 
has  for  years  held  the  dominating  position  as  the  best 
commercial  electrical  conductor,  but  electrolytic  copper, 
not  only  as  a  conductor  but  also  as  an  alloying  metal,  has 
commanded  a  premium  on  account  of  its  very  high 
purity.  No  method  of  fire  refining  can  produce  a  metal 
as  pure  as  the  electrolytic. 

It  is  interesting  to  note  that  in  the  early  days  of 
electrolytic  copper  refining  the  students  at  the  university 
delved  deeper  into  fundamental  principles  of  electrolysis, 
and  in  1887  Svante  Arrhenius  of  Sweden  propounded 
his  famous  theory  of  electrolytic  dissociation.  It  is  a 
decided  compliment  to  our  electrolytic  copper  engineers 
that,  throughout  the  development  and  perfection  of  the 
process,  serious  consideration  was  always  taken  of  the 
fundamental  reactions  taking  place.  The  high  efficiency 
of  the  process  and  the  high  purity  of  the  product  are 
a  direct  result  of  the  close  adherence  to  details. 

Shortly  before  the  opening  of  the  Pearl  Street  station 
Acheson  was  carrying  out  experiments  at  the  Menlo 
Park  laboratories.  These  experiments  later  led  to  the 
discovery,  early  in  1891,  after  Acheson  had  left  the  em¬ 
ploy  of  Edison,  of  carborundum,  a  compound  of  silicon 
and  carbon,  possessing  most  valuable  abrasive  properties, 
and  this  discovery  of  Acheson  led  up  to  that  of  the  con¬ 
version  of  ordinary  coal  into  graphite,  the  well-known 
Acheson  graphite  used  all  over  the  world  for  electrodes 
and  lubrication. 

At  the  same  time  that  Acheson  was  producing  the 
first  carborundum  in  the  electric  furnace  Thomas  Willson 
started  the  manufacture  of  calcium  carbide  at  Spray, 
N.  C.,  in  1891.  Calcium  carbide  had  been  produced  in 


August  4,  1883 — Mr.  Thomas  A.  Edison,  when  questioned 
as  to  whether  he  intended  to  give  up  inventing  and  ex¬ 
perimenting  for  the  present,  said:  “I  have  come  to  the 
conclusion  that  my  system  of  lighting,  having  been  per¬ 
fected,  should  be  promoted,  and  that  I  could  take  hold 
and  push  the  system  better  than  any  one  else.  After  the 
right  to  introduce  the  light  has  been  bought  by  outside 
parties,  I  take  a  contract  to  erect  buildings,  open  mains, 
etc.,  and  after  30  days  I  turn  the  establishment  over  to  the 
local  company  for  such  money  as  has  been  agreed  upon. 
It  will  take  a  year  or  more  yet  to  complete  the  work  of 
perfecting  the  entire  system.  After  that  is  done  I  shall 
resume  inventing,  but  just  what  I  shall  invent  I  am  unable 
to  say.  It  will  be  in  the  same  line  of  business  I  am  pur¬ 
suing.  I  have  heretofore  found  a  lot  of  things  I  dare  not 
touch.  In  experimenting  I  find  a  good  many  things  that 
I  never  looked  for.” — “Electrical  World.” 
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small  quantities  before,  but  it  was  the  electric  furnace 
that  convinced  Willson  and  his  associates  that  the  product 
could  l)e  made  in  large  quantities  at  comparatively  low 
cost.  Almost  simultaneously  with  Willson’s  work  in 
America,  the  famous  French  electrometallurgist,  Henri 
Moissan,  was  conducting  experiments  in  his  small  elec¬ 
tric  furnace  and  produced  calcium  carbide.  The  patents 
in  America  went  to  Willson;  the  French  patents  went 
to  Bullier,  an  associate  of  Moissan. 

Within  seven  years  after  Willson’s  initial  plant  at 
Spray  there  were  more  than  100  electric  carbide  plants 
scattered  throughout  the  United  States  and  Europe. 

Although  Moissan  had  published  an  account  of  his 
electric  furnace,  and  although  many  others  had  experi¬ 
mented  on  the  design  of  electric  furnace  for  commercial 
prcKluction,  it  was  not  until  1898  that  Stassano  at  Turin, 
Italy,  started  the  electric  production  of  pig  iron  on  a 
semi-commercial  scale.  His  furnace  consumed  2,000 
amp.  at  170  volts  and  the  efficiency  of  operation 
amounted  to  4,000  kw.-hr.  per  ton  of  steel  produced. 
Then  followed  in  rapid  succession  the  introduction  of 
electric  furnaces  designed  by  A.  Keller,  P.  Heroult  and 
others.  The  beginnings  of  the  commercial  production 
of  iron  alloys  we  can  safely  fix  at  1901.  One  of  the 
American  companies,  the  Southern  Ferro  Alloys  Com¬ 
pany,  located  at  Chattanooga,  Tenn.,  has  as  its  president 
P.  J.  Kruesi,  a  son  of  Edison’s  chief  machinist. 

The  electric  production  of  ferro  alloys  is  second  to 
none.  The  introduction  of  pure  ferro-chromium,  ferro- 
tungsten,  ferro-manganese  and  others  brought  about  a 
complete  change  in  the  steel  industry.  Important  and 
valuable  steels  such  as  the  high-s|)eed  steels  containing 
tungsten,  chromium  and  vanadium,  the  highly  corrosion- 
resistant  steels  containing  nickel,  chromium  and  iron,  are 
all  by-products  of  the  electric  ferro-alloy  industry.  The 
metal  of  the  Chrysler  Building  would  be  impossible 
without  the  electric  furnace. 

Since  the  day  that  John  Kruesi  in  1877  built  the  first 
Edison  phonograph  many  improvements  have  l)een  in¬ 
troduced,  but  the  fundamental  conception  of  Edison  re¬ 
mains  unchanged.  Production  of  the  disk  record  of 
today  involves  four  distinct  electroplating  processes. 

There  are  few  people  who  appreciate  that  the  disk 
record  is  one  of  the  outstanding  testimonials  to  the 
exactitude  of  the  electroplating  art.  In  spite  of  the  re- 
j)eated  plating  and  stripping,  starting  with  the  original 
soft  wax  impression  to  the  finished  die  necessary  to 
stamp  out  the  record  by  the  thousands,  not  a  single  detail 
of  the  sound  vibration  is  lost.  Defects  that  might  be 
present  in  a  disk  and  easily  overlooked  are  readily  de¬ 
tected  by  the  ear,  far  more  sensitive  than  the  eye. 

The  same  fundamental  exactness  of  the  electroplating 
art  is  capitalized  in  the  printing  of  our  paper  money  and 
stock  and  bond  certificates. 

The  electroplating  art  had  its  beginnings  in  .America 
in  the  early  years  of  the  last  century,  but  it  was  not 
until  al)out  1870  that  thumb-rule  methods  were  converted 
into  scientific  procedures.  It  was  Edward  Weston  of 
Newark  who  contributed  so  largely  toward  the  commer¬ 
cialization  of  nickel  plating.  The  principles  and  formulas 
laid  down  by  Weston  are  today  in  world-wide  use. 

Today  electroplating  is  an  essential  and  imjx)rtant  stej) 
in  the  manufacture  of  automobiles,  plumbing  fixtures, 
tableware,  industrial  appliances,  etc.  From  a  mere  art 
in  1882  it  has  l)een  transformed  into  a  profession  and 
a  widely  introduced  industry. 


Although  Edison  fully  recognized  the  advantages  of 
the  mechanical  production  of  electricity  and  his  dynamo 
and  lamp  discoveries  ^ave  rise  to  the  American  elec¬ 
trical  industry,  nevertheless  Edison  fully  appreciated 
that  for  certain  operations  and  locations  the  voltaic  cell 
was  a  necessary  factor  and  not  readily  displaced  by 
current  supplied  from  a  central  station. 

His  conclusions  have  been  fully  realized  and  the 
primary  and  secondary  batteries  are  today  employed  to 
an  even  greater  extent  than  they  were  before  the  intro¬ 
duction  of  the  dynamo.  Edison  devoted  considerable 


One  hundred  electric  carbide  furnaces  in  use  seven 
years  after  initial  plant. 

Electric  production  of  ferro-alloys  second  to  none. 

Electroplating  widely  used  in  making  phonograph  j 
disks,  printing,  automobiles,  plumbing  fixtures,  | 
tableware  and  industrial  appliances.  ' 

Electric  precipitation  eliminates  smoke  and  recovers 
valuable  by-products. 

_ _ i 

time  to  the  primary  cell  and  his  copper-oxide-alkali-zinc 
cell  is  still  one  of  the  most  commonly  used  in  railroad 
signal  and  other  similar  service.  The  lead  storage  battery 
offered  a  challenge  to  Edison  and  this  resulted  in  the 
nickel-iron  storage  battery,  but  even  as  late  as  four 
years  before  his  death  Edison  still  hoped  to  find  a  storage 
battery  that  would  deliver  a  maximum  ampere-hours  for 
the  minimum  in  weight. 

The  electric  discharge  through  gas  was  a  subject  that 
interested  Edison  from  the  start.  At  times  it  was  a 
problem  to  avoid  this  discharge,  notably  during  the 
evacuation  of  the  Edison  carbon  lamps.  The  term 
"Edison  effect”  is  still  used  today.  One  of  Edison’s 
associates,  D.  McFarlan  Moore,  was  inspired  by  this 
phenomenon  and,  leaving  Edison’s  employ,  he  devoted 
his  entire  time  to  the  filament-less  lamp  which  resulted 
in  the  so-called  Moore  tubes.  These  tubes  were  origi¬ 
nally  filled  with  carbon  dioxide  and  nitrogen.  The  off¬ 
spring  of  these  tubes  today  is  the  neon  tube. 

Dr.  F.  G.  Cottrell  utilized  the  electric  discharge 
through  gas  for  another  purix)se.  Cottrell  in  America 
and  Lodge  in  England  found  that  they  could  precipitate 
moisture  and  dust  particles  by  the  electrical  discharge 
through  the  air  or  gases  containing  such  particles. 

Today  electrical  precipitation  has  become  an  important 
consumer  of  electrical  energy  and,  in  addition  to  the 
elimination  of  the  smoke  nuisance,  has  resulted  in  the 
recovery  of  many  valuable  products  heretofore  carried 
away  by  the  winds. 

Many  more  examples  could  l)e  cited  of  the  direct  or 
indirect  result  of  the  introduction  of  the  dynamo  and, 
with  it,  the  availability  of  large  blocks  of  power. 

Chemicals  such  as  carbon  bisulphide  and  phosphoric 
acid  are  made  in  the  electric  furnace,  abrasives,  alkali 
and  chlorine  and  many  others.  In  1882  chlorine  was 
made  by  a  tedious  chemical  process  using  manganese 
])eroxide  as  a  catalyst.  It  was  usually  made  wherever  it 
was  needed,  as  no  convenient  means  of  transporting  this 
very  corrosive  chlorine  gas  had  yet  been  discovered. 
Today  chlorine  is  shipped  in  tank  cars  just  like  oil,  a  tank 
car  holding  15  tons  of  liquid  chlorine. 
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All  chlorine  today  is  made  electrolytically. 

As  to  the  future  of  electrochemistry,  the  statement  is 
often  made  that  all  important  discoveries  are  a  thing  of 
the  past  and  there  is  nothing  that  remains  to  be  found. 
We  disagree  with  this  conclusion  entirely.  We  are  look¬ 
ing  to  the  electrochemist  to  develop  electrical  precipita¬ 
tion  of  rain  and  snow  and  are  awaiting  the  time  when  a 
metropolis  like  New  York  will  no  longer  spend  millions 
of  dollars  annually  to  combat  and  remove  rain  and  snow, 
when  all  precipitation  can  be  regulated  and  confined  to 
certain  geographical  areas. 

In  materials  of  construction  we  are  looking  to  the 
electrochemist  to  produce  alloys  or  semi-alloys  a 
thousand- fold  stronger  than  steel  and  at  the  same  time 
lighter  than  magnesium  for  our  airplanes,  airships,  etc. 
W'hat  makes  one  metal  so  much  stronger  than  another? 
W^e  are  learning  more  of  the  fundamental  facts  and  are 
confident  that  the  discovery  is  not  far  off  of  new  products 
of  revolutionary  character.  And  why  is  one  metal  so 
much  harder  than  another? 

We  l)elieve  that  with  the  aid  of  electricity  a  material 
will  be  produced,  just  as  carborundum  was  produced, 
that  is  even  harder  than  carborundum  and  diamond. 
Why  not? 

Is  copper  our  best  commercial  electrical  conductor?  A 
large-scale  installation  of  a  sodium  conducting  system  by 
the  Dow  Chemical  Company  at  Midland,  Mich.,  is  worth 
while  recording.  After  all,  must  it  be  a  solid  conductor? 

As  to  our  houses  and  factory  buildings,  will  we  con¬ 
tinue  to  construct  them  of  bricks  simply  because  bricks 
were  used  5.000  years  ago  ?  Will  not  the  next  industrial 
center  be  composed  of  structures  made  entirely  of  metal 


and  glass,  metal  consisting  of  electric  furnace  alloys 
and  glass  made  in  large  electric  mixing  and  melting 
chambers  ? 

And  when  we  come  to  mining,  many  of  the  old,  tedious 
and  painstaking  methods  are  going  to  l)e  abandoned.  The 
recent  developments  in  the  electro-winning  of  copper 
from  leached  ores  are  pointing  the  way.  Ores  other  than 
those  of  copper  present  new  problems,  but  chemistry 
and  engineering  have  advanced  far  enough  to  master 
difficulties  that  might  be  presented. 

Even  in  the  production  of  such  delicate  products  as 
dyes  and  foodstuffs  we  may  look  forward  to  very  marked 
changes.  With  the  aid  of  electricity  we  can  control  more 
easily,  and  to  a  much  finer  degree  of  exactness,  im¬ 
portant  factors  such  as  temperature,  circulation,  etc. 

Is  it  really  necessary,  in  order  to  deliver  to  your  door  a 
quart  of  milk,  or  its  equivalent  in  food  or  energy  value, 
to  convert  sun  energy  into  plant  food,  then  into  blood 
and  then  into  milk?  More  than  90  per  cent  of  good  milk 
is  water. 

And  what  about  power  for  electrical  industry?  Dr. 
Steinmetz  pointed  out  that  even  if  all  of  the  rainfall  were 
converted  into  electrical  energy  it  would  constitute  but 
10  per  cent  of  our  modern  requirements  in  electrical 
energy.  We  must  look  to  the  direct  conversion  of  sun 
energy  into  electric  power,  and  our  friends  who  have 
devoted  their  study  to  the  photovoltaic  cells  are  giving  us 
a  suggestion. 

The  future  of  electrochemistry,  even  that  of  the  next 
50  years,  holds  great  rewards'  in  store  for  us  all.  The 
young  engineer  will  find  electrochemistry  one  of  the 
most  fascinating  fields  of  applied  electricity. 


COMMERCIAL  ELECTRICAL  GENERATORS 


An  early  Edison  machine, 
exhibited  in  Paris,  1882, 


The  first  alternating- 
current  generator  (Ganz) 
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Distribution  Progress  Will  Accelerate 


By  A.  H.  KEHOE 

Vice-President  Netv  York  Edison  Company 

AT  THE  time  of  an  important  anniversary  like  this 
it  is  not  unusual  to  hear  expressions  which 
A.  ^  are  complete  in  their  comments  on  the  mar¬ 
velous  initial  happening  and  on  the  related  subse¬ 
quent  developments,  but  which  are  either  void  or 
adverse  in  so  far  as  they  indicate  any  hope  or  belief 
that  future  progress  in  the  same  field  is  likewise  to  be 
expected.  However,  achievements  during  the  last  half 
century  in  distribution  of  electric  service  within  a  central- 
station  area  may  well  be  used  to  emphasize  probable 
future  advancement,  as  there  are  many  promising  pos¬ 
sibilities  which  make  it  reasonable  to  expect  that  progres¬ 
sive  changes  will  be  accelerated  rather  than  retarded. 

Local  electric  power  distribution  had  its  inception  with 
the  Pearl  Street  system,  and  was  so  fundamentally  con¬ 
ceived  by  Edison  fifty  years  ago  that  the  practice  today 
has  not  eliminated  any  of  his  principal  elements.  This 
first  complete  system  was  epoch-making.  The  many  sub¬ 
sequent  developments  produced  means  of  supplying  satis¬ 
factory  electric  service  throughout  our  country  wherever 
more  than  a  few  hundred  people  congregate.  However, 
since  such  matters  have  been  fully  recorded,  it  is 
intended  here  to  deal  with  the  past  and  present  state  of 
the  art  of  distribution  as  lieing  the  base  on  which  future 
progress  is  to  be  built  rather  than  to  present  it  in  its 
aspect  of  being  a  completed  development. 

The  distribution  system  in  lower  Manhattan  which 
was  put  in  service  in  1882  was  designed  for  constant- 
voltage  lamps  which  were  to  be  supplied  in  varying 
amounts  and  locations  throughout  the  district.  For  city 
distribution  service  the  system  was  a  masterpiece.  Sub¬ 
sequent  modifications  have  indeed  been  only  minor  ones 
when  it  is  recalled  that  all  of  the  elements  which  made 
up  this  system  were  new  and  had  to  be  designed  and 
produced  from  raw  materials.  Truly,  the  statement 
attributed  to  Edison,  that  “genius  is  made  up  of  10  per 


Paths  which  future  development  may  follow. 

Bases  for  sound  development. 

Adaptins  ideas  from  other  industries. 

Compromises  between  system  cost  and  utilization 
requirements. 

Load  density  determines  underground  construction 
if  public  cost  is  not  to  be  burdensome. 

Primary  and  overhead  secondary  networks. 

cent  inspiration  and  90  i^er  cent  perspiration,"  must  have 
held  in  all  particulars  in  so  far  as  this  square  mile  of 
underground  distribution  was  concerned.  It  is  related 
that  Edison  learned  all  phases  of  the  gas  business  while 
perfecting  his  system  of  generation,  distribution  and 
utilization.  If  this  be  true,  and  it  seems  reasonable  to 
believe  it  is,  then  his  judgment  in  establishing  the  ele¬ 
ments  which  made  up  his  distribution  system  is  a  clear- 
cut  case  of  his  wonderful  ability  to  select  and  apply,  in  an 
entirely  foreign  field,  the  fundamentally  useful  elements 
from  some  other  industry  and  to  discard  the  many  use¬ 
less  ones  which  must  also  have  been  encountered. 

Developments  from  this  initial  distribution  system 
have  been  mainly  in  the  nature  of  refinements.  First 
there  came  additional  utilization  requirements  in  the 
form  of  motors.  The  advantage  of  higher  voltage  to 
carry  energy  between  the  sources  and  utilization  points 
was  promptly  obtained  with  the  three-wire  system  with¬ 
out  sacrifice  of  the  lamp-utilization  voltage  or  the 
so-called  “universal"  characteristic  of  each  service.  Any 
requirement  of  the  customer  was  always  met  at  each 
service  up  to  its  capacity.  Service  with  suitable  char¬ 
acteristics,  continuously  reliable,  and  at  reasonable  price, 
was  had  from  the  Ijeginning  with  Edison’s  system.  The 
industry’s  subsequent  development  has  been  based  on  the 
fulfillment  of  these  conditions  in  a  rapidly  changing 
world. 

It  should  be  unnecessary  to  outline  in  full  detail  the 
modifications  which  have  come  about  during  the  last 
half  century  in  utilization  wiring  and  equipment,  service 
equipment,  meters,  wires,  cables,  transformers,  and  pro¬ 
tective  equipment.  In  a  large  part  of  the  country  alter¬ 
nating-current  service,  which  was  not  available  in  con¬ 
stant  voltage  form  until  shortly  after  1882,  has  been 
applied,  but  with  some  compromise  of  service  charac¬ 
teristics  and  reliability  to  obtain  reasonable  price,  par¬ 
ticularly  in  districts  where  load  density  was  low. 

The  cost  of  service  for  low-density  distribution,  com¬ 
bined  with  load  requirements  in  the  more  lightly  loaded 
districts  which  did  not  demand  the  same  service  con¬ 
tinuity,  gave  rise  to  the  alternating-current  radial  sys¬ 
tem  which  was  installed  all  above  ground.  As  by  far 
the  greater  part  of  the  country  falls  into  the  sparsely 
settled  class,  such  overhead  radial  systems,  with  one  or 
more  reductions  in  voltage  between  station  and  utiliza¬ 
tion  point,  came  to  be  the  type  commonly  encountered. 
Costs  were  obtained  which  were  commensurate  with 
those  of  the  Edison  systems  then  within  our  cities. 

It  is  interesting  to  note  that  there  have  been  numerous 
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cases  in  the  past  where  utility  companies  have  published 
their  requirements  that  such  alternating-current  service 
was  to  be  considered  temporary  and  that  customers  must 
change  over  any  of  their  special  a.c.  utilization  equip¬ 
ment  which  was  not  suitable  for  use  on  direct  current 
at  the  time  when  the  company  found  that  the  density  of 
use  would  warrant  the  installation  of  the  permanent 
direct-current  system.  Such  policies  were  not  illogical, 
considering  the  additional  utilization  requirements  and 
the  accompanying  necessity  for  continuous  reliability  that 
came  along  with  the  greater  density  of  use  of  the 
service.  At  that  time  such  requirements  could  not  be 
properly  supplied  from  a  radial  alternating-current  sys¬ 
tem,  but  could  be  charged  direct -cur rent  system  costs 
without  being  unduly  burdened. 

The  compromise  between  system  costs  and  utilization 
requirements  which  must  be  made  in  distribution,  both 
as  to  service  characteristics  and  as  to  service  reliability, 
has  been  the  cause  of  practically  all  the  developments 
made  up  to  the  present.  The  problem  of  using  public 
thoroughfares  for  system  equipment  has  been  another 
factor.  Placing  a  small  amount  of  plant  overhead  at 
any  point  has  made  it  possible  to  supply  overhead  service 
in  many  districts  at  reasonable  costs  without  setting  up 
a  condition  which  is  detrimental  to  the  public.  Placing 
systems  underground  adds  materially  to  their  cost.  This 
effect  has  limited  the  expansion  of  the  underground 
direct-current  system  in  the  past  to  those  districts  which 
had  dense  and  diversified  utilization  requirements,  par¬ 
ticularly  buildings  requiring  elevator  service  and  other 
adjustable-speed  motor  applications.  If  the  load  density 
requires  a  large  amount  of  distribution  plant  in  the 
public  thoroughfares,  then  there  is  usually  a  sufficient 
number  of  the  public  who  benefit  by  placing  conductors, 
etc.,  underground  to  share  the  increased  expense  with¬ 
out  having  it  become  burdensome  to  any  one.  Due  to 
long  experience  with  underground  costs  and  service  reli¬ 
ability,  particularly  with  Edison  systems,  the  utilities  are, 
of  course,  able  to  evaluate  properly  proposals  to  change 
certain  districts  to  underground  service  and  to  allocate 
the  accompanying  increased  expense  when  the  expense 
can  be  justified. 

While  some  utilities  were  expanding  the  Edison  sys¬ 
tem  whenever  load  densities  in  any  overhead  a.c.  district 


June  30,  1883 — Mr.  Edison  is  reported  as  saying  in  Chicago 
the  other  day:  “About  six  weeks  ago  I  closed  my  labora¬ 
tory,  and  I  have  now  got  the  system  worked  down  to  the 
minutest  detail.  There  is  nothing  more  in  electric  lighting 
to  be  invented  or  required.” 

If  Mr.  Edison  is  candidly  of  the  opinion  that  “there  is 
nothing  more  in  electric  lighting  to  be  invented  or  re¬ 
quired,”  there  is  a  strong  probability  that  he  will  awake 
at  no  very  distant  day  and  hnd  that  the  Edison  system  has 
been  left  behind  by  inventors  who  have  acted  upon  his 
own  advice,  to  the  effect  that  “the  best  method  of  doing 
almost  anything  you  can  mention  in  mechanics  has  not  yet 
been  found  out.  The  mind  of  man  is  so  almost  infinite  that 
the  field  is  unlimited.”  The  truth  is,  there  is  yet  much  to 
be  invented  and  required  in  electric  lighting. 

As  we  have  before  pointed  out,  however,  Mr.  Edison’s 
public  utterances,  whenever  they  may  have  any  bearing 
upon  the  commercial  status  of  the  Edison  Electric  Light 
Company,  are  ,to  be  received  with  a  grain  of  allowance, 
and  the  present  is  probably  a  case  in  point.  Doubtless  he 
will  himself  continue  to  contribute  to  the  development  of 
electric  light  till  it  shall  really  and  truly  “shine  for  all.” 

— “Electrical  World.” 


justified  it,  others  decided,  after  weighing  service  cost 
versus  service  characteristics  and  possible  interruptions, 
to  modify  the  alternating-current  system  in  an  endeavor 
to  make  it  more  reliable.  Two  of  the  common  modifica¬ 
tions  involved:  (1)  Changes  from  radial  to  looped  pri¬ 
mary,  with  or  without  the  tying  of  secondaries  from 
groups  of  distribution  transformers,  were  adopted  in 
numerous  cases  to  improve  service  to  important  custom¬ 
ers  or  districts ;. (2)  duplicate  services,  either  paralleled 


Conflictinq  forces — hish-grade  service  and  lower 
costs. 

Pyramiding  factors  of  safety  raise  cost. 

Cheapening  construction  may  sacrifice  service. 

Load  growth — greatest  hope  for  reducing  unit  costs. 
Demand  for  highly  reliable  service  will  extend. 
Prospects  for  lowering  rural  line  costs. 

New  materials  needed. 

Higher  distribution  voltages  and  improved  service 
methods. 


or  throw-over,  were  adopted  in  other  cases.  In  recent 
years  the  application  of  automatic  reclosing  of  circuit 
breakers  on  radial  a.c.  systems  has  reduced  the  number 
of  serious  interruptions  very  materially  on  numerous 
systems.  Today  automatic  'reclosing  of  distribution 
feeder  breakers  is  standard  wherever  radial  distribution 
is  used.  The  use  of  these  various  modifications  of  the 
radial  a.c.  system  was  accelerated  in  the  past  two  decades 
by  the  large  increase  in  sales  by  the  utilities  of  high- 
voltage  bulk-power  service. 

Within  the  past  ten  years  utilization  equipment  for 
general  alternating-current  service  has  been  developed 
which  gives  over-all  service  characteristics  that  are  as 
satisfactory  as  those  obtained  on  direct  current.  In  the 
same  period,  also,  the  alternating-current  low-voltage 
network  has  developed  satisfactory  reliability  for  diversi¬ 
fied  densely  loaded  districts.  By  these  means  the  lower 
costs  of  a.c.  were  retained  and  both  satisfactory  service 
characteristics  and  reliability  were  obtained.  As  a  result, 
today  practically  all  new  demands  throughout  the  coun¬ 
try  are  being  supplied  with  alternating-current  service. 

At  present  the  low-voltage  alternating-current  net¬ 
work  is  patterned  closely  after  the  Edison  system.  The 
universal  service  characteristic  is  had,  as  any  service 
from  the  network  will  supply  all  standard  utilization 
equipment  up  to  the  capacity  of  the  ser\  ice.  With  this 
system  the  criterion  of  a  non-fluctuating,  uninterrupted 
supply  is  obtainable  at  reasonable  costs  when  compared 
to  other  systems  of  supply. 

The  remaining  types  of  alternating-current  supply 
systems,  some  of  which  were  briefly  mentioned,  have 
recently  been  augmented  with  two  important  variations: 
( 1 )  The  primary  network  which  utilizes  several  one- 
transformer-feeder  substations  with  loops  between  sta¬ 
tions  on  the  stepdown  side  that  serve  as  distribution 
feeders;  (2)  the  overhead  secondary  network  w’hich, 
while  virtually  embodying  the  principles  of  the  under¬ 
ground  secondary  network,  is  a  compromise  both  in 
diversity  of  supply  feeds  and  in  design  of  secondary 
network. 

All  present  types  of  systems  are  l)eing  constantly 
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Laying  the  Edison  tubes  in  city  streets 

pressed  by  two  conflicting 
forces:  one  is  the  demand  for 
a  non-fluctuating,  uninter¬ 
rupted  service  and  the  other 
is  for  lower  costs.  There  are 
still  many  cases  where  costs 
are  maintained  at  high  levels 
or  are  even  being  increased 
without  materially  improving 
the  service,  due  to  pyramiding 
factors  of  safety  on  equipment 
which  by  nature  is  radial  in 
type  of  supply.  On  the  other 
hand,  there  are  certain  instan¬ 
ces  where  costs  are  so  reduced 
that  increased  use  is  retarded 
by  the  irregularity  of  the  serv¬ 
ice.  The  number  of  locations 
where  quality  of  service  be¬ 
comes  of  major  importance 
will  continue  to  increase  with 
the  more  universal  use  of  the 
service.  For  instance,  it  is 
well  recognized  by  most  progressive  companies  that  syn¬ 
chronous  clocks  alone  have  put  interruption-recording  de¬ 
vices  onto  most  every  service,  and  operating  results  are 
being  noted  by  large  groui)s  of  customers  not  hitherto 
affected.  Wide  adoption  of  refrigeration,  heating  and 
water  supply  which  are  dejiendent  ujx)n  electric  service 
makes  interruption  at  all  hours  of  major  importance.  If 
additional  utilization  now  in  prospect  materializes  and 
reduces  unit  distribution  costs  by  the  large  amount  ex- 
])ected,  this  demand  for  continuous  service  will  become 
even  more  urgent. 

Distribution  cost  has  l)een  brought  into  prominence 
during  the  past  decade  by  the  tremendous  expansion  in 
electric  system  and  by  the  reduction  in  unit  generating 
costs  which  have  taken  place.  In  the  interval  between 
1921  and  1931  inclusive  $2,076,000,000  was  expended  in 
distribution  systems,  which  amount  represents  aliout 
26  j)er  cent  of  the  total  amount  used  by  electric  utility 
companies  for  total  plant  investment  during  that  i^eriod. 


Cable  laying  practice,  1884 

Furthermore,  this  large  ex¬ 
penditure  increased  distribu¬ 
tion  capital  investment  per 
kilowatt  of  generating  capacity 
about  46  per  cent,  while  power 
plant  investment  on  the  same 
basis  was  being  decreased 
about  13  per  cent.  Transmis¬ 
sion  costs  have  also  increased, 
hut  to  a  lesser  degree  than 
have  distribution  costs. 

The  widespread  opportuni¬ 
ties  to  supply  additional  de¬ 
mands  on  these  distribution 
systems  with  only  minor  in¬ 
increments  in  costs  constitute 
one  of  the  greatest  hopes  for 
future  expansion  and  lower 
unit  costs  in  the  business.  As 
long  as  we  were  rapidly  ex¬ 
panding  our  service  territory 
system  costs  were  not  lowered 
per  unit  of  capacity,  and  there 
was  a  tendency  to  build  in  sparsely  settled  sections 
the  same  type  of  system  which  had  been  utilized  in 
other  sections  having  denser  loads.  For  some  time  there 
were  numerous  cases  in  which  farm  service  was  retarded 
due  to  the  cost  of  extensions  which  reflected  too  closely 
an  application  of  urban  standards  to  be  a  suitable  pioneer¬ 
ing  means.  The  future  will  likely  bring  about  demands 
for  highly  reliable  service  even  in  the  outlying  sections, 
hut  at  present  service  in  such  territory  is  affected  by 
system  cost  to  a  much  greater  degree  than  it  is  by  an 
occasional  interruption. 

Wide  attention  to  distribution  costs  has  been  forced 
U|X)n  the  utilities  by  the  increased  distribution  investment 
I^er  unit  of  generating  capacity  installed  on  our  systems, 
while  other  unit  costs,  notably  those  of  generating  sta¬ 
tions,  have  declined.  However,  it  is  probable  that  much 
less  public  attention  would  have  been  paid  to  the  in¬ 
creases  if  distribution  costs  had  not  been  such  a  large 
part  of  the  total  costs  per  kilowatt-hour  delivered.  If 


Pole  setting  in  1883 
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the  use  can  l)e  increased  on  each  of  our  services,  these 
unit  costs  will  decline  very  rapidly,  as  high  density  of 
demand  and  particularly  high  load  factor  do  not  bring 
with  them  high  additional  cost,  but  they  do  represent 
increased  kilowatt-hours  use.  Each  additional  kilowatt- 
hour  carrying  its  share  of  the  system  investment  and 
other  costs  of  the  service  required,  regardless  of  the 
(juantity  sold,  rapidly  lowers  the  cost  per  kilowatt-hour 
supplied. 

Besides  the  assurance  which  we  have  that  increased 
utilization  per  service  will  reduce  our  unit  prices  (since 
only  very  small  increments  will  be  added  to  present  sys¬ 
tem  costs  to  supply  the  increases),  we  have  before  us 
several  indications  that  local  extensions  and  additions  of 
new  services  to  distribution  system  are  being  made  at 
greatly  reduced  costs  compared  to  those  experienced  in 
the  past  ten  years.  This  makes  it  highly  probable  that 
within  areas  now  encompassed  by  our  systems  unit  dis¬ 
tribution  costs  will  recede  rather  than  increase.  Con¬ 
sidering  developments  now  going  forward  in  conductors, 
equipment  and  methods  of  disposing  of  these,  both  over¬ 
head  and  underground,  it  is  hoped  that,  even  with  large 
increases  in  rural  service,  unit  costs  can  be  considerably 
lowered.  Present  developments  have  been  multiplying 
w'hich  have  utilized  new  materials  and  methods  in  so  far 
as  distribution  practice  is  concerned,  and  there  is  a  com¬ 
petitive  material  market  which  should  produce  new  and 
i)etter  substitutes  for  some  of  the  more  expensive  ma¬ 
terials  that  we  now  have  and  which  are  now'  used  in 
quantities. 

fhe  time  is  ripe  for  rapid  progress,  particularly  for 
new  materials,  which  will  radically  change  the  major 
elements  in  the  system.  The  advantages  to  be  gained 
by  developments  in  this  field  are  understood  by  many. 
In  at  least  a  few  cases  investigations,  each  in  them¬ 
selves  extensive,  are  known  to  be  in  process  in  certain 
fields  with  the  object  of  making  a  fundamental  change 
in  materials  now'  in  common  use.  It  would  be  interest¬ 
ing  to  spjeculate  on  the  distribution  changes  which  would 
have  taken  place  in  the  decade  following  the  introduc- 


June  23,  1883 — The  latest  bulletin  issued  by  the  Edison 
Electric  Light  Company  states  that  the  number  of  houses 
now  lighted  from  its  downtown  station  at  Pearl  Street  is 
429,  in  which  are  10,268  lamps.  The  six  dynamos  in  the 
station  are  capable  of  running  7,200  lamps  at  one  time, 
but  in  an  office  building  it  is  not  likely  that  more  than  half 
of  the  number  will  be  burning  at  the  same  time  and  in 
private  houses  the  average  of  light  needed  will  not  exceed 
five  or  six  out  of  a  possible  twenty-five.  Nearly  double 
the  number  of  lamps  now  in  the  downtown  district  can 
therefore  be  connected  with  this  station  without  overtax¬ 
ing  the  current  producing  power  of  the  dynamos.  The 
average  monthly  increase  in  the  number  of  lamps  is  about 
500.  Within  the  last  three  months  Edison  has  made  two 
important  inventions  relating  to  electric  lighting.  The 
first  is  a  new  arrangement  of  the  magnets  of  the  dynamo, 
by  which  at  the  same  cost  and  with  no  more  weight  of  iron 
and  brass  the  result  is  double  what  it  formerly  was,  pro¬ 
vided,  of  course,  that  the  steam  power  is  doubled.  Mr. 
Edison’s  second  improvement  concerns  the  method  of  dis¬ 
tributing  the  current  through  the  street  mains.  By  the  use 
of  three  wires  instead  of  two,  he  is  enabled  to  use  lighter 
wire  and  save  about  half  the  expense  of  copper.  If  he  had 
known  two  years  ago  what  he  now  knows  about  stations, 
he  could  have  saved,  he  says,  60  per  cent  of  the  large  cost 
of  the  Pearl  Street  station.  The  Edison  company  an¬ 
nounces  that  before  January,  1884,  there  will  be  twenty 
different  Edison  stations  in  as  many  cities  and  towns  well 
under  way  or  in  operation. — “Electrical  World.” 


December  27,  1884 — The  Edison  company  have  a  grand 
central  station  in  New  York  which  was  opened  on  the  3rd 
September,  1882,  and  during  the  whole  of  the  period  that 
has  elapsed  from  that  time  to  the  date  of  my  visit  there 
had  been  only  2i  hours  stoppage,  that  being  due  solely  to 
carelessness.  There  are  now  587  subscribers,  using  all  to¬ 
gether  12,764  lamps  served  day  and  night.  It  is  interesting 
to  know  that  the  system  is  worked  at  a  profit  and  that  dur¬ 
ing  the  past  twelve  months  the  balance  on  the  right  side 
has  been  sufficient  to  pay  a  dividend  of  3  per  cent  on  the 
capital  invested,  but  no  dividend  has  yet  been  declared. 
The  earnings  per  lamp  hour  are  1.04  cents,  while  the  cost 
of  production  for  the  same  period  is  0.75  cent.  The  aver¬ 
age  number  of  hours  of  lighting  appears  to  be  2.4  per  day 
per  lamp.  A  record  is  kept  of  every  lamp  so  that  the 
average  life  is  known  and  it  comes  out  at  about  477  hours. 
The  average  number  of  lamps  per  subscriber  is  21,  while 
the  average  amount  paid  annually  by  each  subscriber  is 
£40.  The  difficulties  that  have  occurred  in  practical 
working  have  arisen  principally  from  a  too-free  use  of 
fuses,  which  have  given  much  trouble  by  going  when  they 
ought  not  to  go.  The  conductors  have  unfortunately  been 
fitted  with  bad  joints  and  a  good  deal  of  annoyance  has 
arisen  from  leaks  in  the  mains;  but  all  these  effects  are 
due  to  immature  experience  and  can  readily  be  remedied 
in  future  extensions. — “Electrical  World.” 


tion  of  high-voltage  insulation  if  it  had  not  had  the  tem¬ 
perature  limits  now  imposed  on  the  types  in  common 
use  today  but,  on  the  contrary,  could  be  subjected  to 
increases  of  25  to  50  deg.  C.  above  our  present  limits. 

Besides  new  materials  or  nqw  means  of  disposing  of 
our  materials,  there  are  so  many  fields  where  changes  in 
amounts  of  material  required  or  in  system  design  may 
produce  further  major  advances  that  one  should  hardly 
he  charged  with  wild  guessing  in  predicting  future  ad¬ 
vances  as  certain  or,  be  credited  with  extreme  prophetic 
powers  in  case  an  important  advance  materializes  in  such 
direction. 

Such  possibilities  as  higher  distribution  voltages  for 
the  future  and  improved  methods  of  supplying  the  ever- 
expanding  power  and  heating  loads  seem  certain  to  be 
among  the  first  subjects  which  will  be  given  the  review 
of  many  groups  within  the  industry.  What  changes,  if 
any,  may  come  of  this  and  similar  activities  can  best  be 
answered  by  the  developments  of  the  past.  Many  an 
important  progressive  step  has  occurred  under  circum¬ 
stances  similar  to  those  mentioned. 

The  topics  discussed  are  submitted  to  indicate  a  few 
directions  in  which  future  paths  of  development  may 
lead  and  do  not  represent  an  attempt  to  pick  out  the 
developments  which  will  be  outstanding  after  a  decade 
has  passed.  It  is  doubtful  whether  any  of  the  paths 
mentioned  will  prove  to  be  the  most  important  one.  It 
is  probable,  however,  that  experience  will  show  much 
greater  gains  than  any  one  could  prognosticate  by  merely 
investigating  some  of  the  many  detailed  possibilities. 
Experience  to  date  in  this  field  has  always  been  that 
way,  and  there  seems  to  be  the  same  incentives  for 
progress  that  historically  have  proved  to  be  essential  to 
such  progress.  In  this  case  we  can  reasonably  expect 
expanding  loads  to  occur.  Developments  will  need  to 
be  encouraged,  of  course,  in  the  future  as  they  have  l)een 
in  the  past.  It  is  expected  that  suitable  aid  will  be  forth¬ 
coming  as  previously  when  required.  We  have  systems 
which  can  supply  non-fluctuating,  continuous  service, 
and  all  developments  which  lower  the  costs  of  distribu¬ 
tion  will  react  to  produce  a  further  expansion  of  the 
business. 
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Leading  with  Light 

By  A.  L.  POWELL 

Supcri’isiiu/  Engineer  Incandescent  Lamp  Department, 
General  Electric  Company,  Nezv  York 

Those  familiar  with  the  history  of  the  electrical 
business  can  ha,ve  no  doubt  that  the  central-station 
industry  was  founded  because  of  the  invention  of 
the  incandescent  lamp,  Edison  had  a  device  which  he 
wanted  to  make  and  sell  and  had  to  set  about  buildir^ 
up  a  means  of  utilizing  this  product.  In  the  half 
century  which  has  elapsed  the  lighting  load  has  at  all 
times  been  the  backbone  and  the  most  profitable  phase  of 
the  industry.  It  has  been  this  in  spite  of  the  relative 
lack  of  continued  intensive  selling  effort. 

Lighting  has  l)een  the  old,  faithful,  steady,  deijendable, 
unselfish  mother  in  the  family  circle.  New  children 
have  l)een  born,  some  with  great  acclaim  and  receiving 
every  one’s  attention  for  a  while,  only  to  die  in  infancy, 
or  be  transferred  to  the  incubator.  Others,  such  as 
electrical  cooking  and  refrigeration,  come  into  being, 
have  their  youth  supervised  by  the  most  expert  dcKtors 
and  s|iecialists  and  give  promi.se  of  long  and  healthy 
life.  Year  in  and  year  out,  however,  a  study  of  the 
balance  sheet  shows  “mother  lighting”  to  be  always  on 
the  job  and  the  one  to  which  every  one  turns  in  time 
of  depression.  As  with  the  human  family,  she  is 
accepted  as  a  matter  of  course,  does  not  receive  always 
the  respect  due  her,  and  really  deserves  a  larger  share 
of  the  attention  of  those  dej)endent  on  her. 

Since  the  birth  of  the  electrical  industry  we  have 
seen  the  invention,  manufacture  and  application  of 
numerous  types  of  light  sources  which  fall  in  three 
general  groups — arc,  incandescent  and  gaseous  discharge 
lamps. 

In  the  early  days  of  the  incandescent  lamp  one  had 
at  his  disposal  only  a  very  limited  range  of  sizes,  2  cp. 
(10  watts)  to  32  cp.  (120  watts).  Now  the  range  is 
from  H  cp.  (3  watts)  to  150,000  cp.  (50,000  watts)  for 
use  on  standard  115-volt  circuits.  These  are  supple¬ 
mented  with  literally  thousands  of  types  of  special 
services. 

For  more  than  a  quarter  of  a  century,  half  the  life 
of  the  electrical  industry  as  such,  practical  gaseous  con¬ 
ductor  lamps,  the  Moore  and  Ccx)i>er-Hewitt  tyi>es.  have 
been  on  the  market.  Every  one  who  appreciated  the 
physics  of  light  prcxluction  realized  that  the  potential- 


February  24.  1883 — (Prof.  N.  H.  Edgerton,  Fr^nklin  Insti¬ 
tute)  “I’ve  been  sunburnt  by  electricity.  I  have  had  my 
skin  peel  right  off  from  exposure  to  that  light  over  yonder. 
Of  course  such  an  effect  is  only  produced  by  near  prox¬ 
imity  to  the  light.  The  spectrum  of  the  electric  light  and 
of  the  solar  range  are  precisely  the  same,  and  although 
differing  in  intensity,  there  can  be  no  difference  in  the 
effect.  A  thin  pale  girl  accustomed  to  working  in  a  close 
dark  room  will  grow  ruddy  and  strong  under  electric  light. 
Plants  thrive  under  it.  For  downright  healthy  illuminat¬ 
ing  power,  give  me  electricity.”— ('Arc  light.) 

—“Electrical  World.” 


ities  of  this  method  of  generation  were  great  and  that 
eventually  these  light  sources  would  come  into  their 
own.  It  would  take  some  time  to  analyze  the  reasons 
why  develoiMiients  in  gaseous  discharge  lamps  have  not 
come  rapidly,  and  why  their  application  is  not  more 
widespread.  Briefly,  there  have  been  many  technical 
difficulties  to  overcome  and  to  date  other  illuminants 
have  been  much  more  simple  in  operation,  of  lower  first 
cost  and  of  equal  or  greater  efficiency.  Nevertheless, 
there  is  no  doubt  that  we  must  look  to  these  lamps  for 
future  developments. 

After  the  Moore  tul)es  were  superseded  by  “Mazda” 
lamps,  mercury-vaix)r  lamps  were  left  to  hold  the  fort. 
These  were  and  are  still  extensively  used  in  industrial 
plants  and  fields  where  color  values  are  not  essential. 
Then  came  the  Claude  Neon  high-voltage  tubes  and 
business  streets  throughout  the  world  were  dotted  with 
flaming  red  electrical  advertisements.  Other  gases  were 
applied  in  the  same  manner  and  the  Champs  Elysees, 
Broadway  and  Unter  den  Linden  present  a  kaleidoscopic 
picture  of  red.  blue,  green,  violet  and  yellow  signs. 
Comparatively  little  has  l)een  done  in  interiors  in  Amer¬ 
ica,  although  in  Paris  some  very  interesting  installations 
are  to  l)e  seen  where  the  tubes  are  concealed  in  indirect 
coves,  supplemented  by  “Mazda”  lamps  in  adjoining 
sections  so  that  an  agreeable  color  results. 

In  spite  of  all  rumors  there  has  not  yet  been  pro¬ 
duced  a  gaseous  discharge  lamp  which  can  l)e  screwed 
into  an  ordinary  socket  on  commercial  voltages  which 
gives  enough  luminous  flux  to  make  its  use  feasible. 

The  hot-cathode  lamps  are  constantly  being  improved 
and,  while  still  rather  complicated  in  design  and  requir¬ 
ing  a  considerable  amount  of  auxiliary  api)aratus,  hold 
great  promise. 

A  numl)er  of  successful  and  pleasing  luminaires  have 
I)een  constructed  in  which  the  green  mercury  vapor  tube 
is  combined  with  “Mazda”  lamps.  The  colors  supple¬ 
ment  each  other  and  a  very  agreeable  and  relatively 
white  light  results. 

The  soelium  lamp  offers  a  means  of  providing  flux 
in  an  extraordinarily  efficient  manner.  Many  difficulties 
sto<jd  in  the  way  of  making  this  lamjj — ordinary  glass 
is  attacked  by  the  vajx)r  and  it  is  necessary  to  keep  the 
bulb  very  hot,  but  research  seems  to  have  overcome 
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these.  Unfortunately  the  strictly  monochromatic  yellow 
light  makes  all  colored  objects  appear  as  different  shades 
of  gray,  so  the  effect  is  very  unpleasant.  There  seems 
to  be  no  general  use  for  such  lamps  save  for  street  light¬ 
ing,  in  which  field  there  is  now  an  experimental  installa¬ 
tion  in  Holland. 

There  is  absolutely  no  indication  that  in  the  near 
future  there  will  be  a  light  source  available  which  will 
supplant  the  “Mazda”  lamp  with  its  simplicity,  low  cost, 
high  efficiency,  wide  range  of  sizes  and  pleasing  color 
of  light  for  general  illumination  purposes.  Of  course, 
there  is  always  the  possibility  that  some  unknown 
e.xperimenter  may  make  an  outstanding  discovery,  but 
the  latest  advices  from  established  laboratories  do  not 
reveal  anything  under  consideration  which  can  be 
e.xpected  to  fill  the  general  field. 

Interior  Illumination — Except  for  a  few  cases  of  cove 
and  indirect  lighting,  most  designers  have  apparently 
found  it  expedient  to  cojjy  the  tyj^es 
of  luminaires  used  for  flame 
sources,  candles,  gas  and  oil.  The 
first  electric  fixtures  were  practi¬ 
cally  old  gas  chandeliers  with  bulbs 
in  place  of  the  burners.  Decorators 
had  the  feeling  that  the  ideal  in 
decorative  lighting  was  to  make  an 
exact  replica  of  some  candlestick 
fixture  for  pendants  or  brackets  and 
use  the  twisted  bulb  lamp  instead 
of  the  tiny  flickering  flame.  The 
practice  is  fundamentally  wrong. 

The  artists  who  created  these  de¬ 
signs  would’  never  have  done  so  if 
“Mazda”  lamps  had  been  available; 
they  had  too  much  good  taste  and 
common  sense. 

Fortunately,  within  the  last  five  years  a  change  for 
the  better  has  taken  place  and  the  more  intelligent 
architects  and  designers  are  providing  modern  electric 
lighting.  Modem  lighting  equipment  is  that  sort  which 
permits  a  modem  light  source,  such  as  the  “Mazda” 
lamp,  to  function  effectively.  It  can  be  successfully 
applied  to  any  sort  of  period  interior,  provided  that  it 
carries  the  spirit  of  the  period  in  its  lines  and  has 
detailed  ornamentation  which  is  closely  associated  with 
the  style  being  followed. 

So-called  “built-in”  lighting  is  comparatively  new  and 
we  have  naturally  seen  some  horrible  examples  of  what 
not  to  do.  In  some  instances  glass  has  been  used  which 
gives  inadequate  diffusion,  resulting  in  a  spotty  effect. 
In  other  cases  the  mechanical  constmction  features  are 
deplorable,  making  it  difficult  to  relamp  and  clean  the 
equipment.  Many  installations  give  the  appearance  of 
having  been  designed  by  a  tinsmith  or  boiler  maker  w’ith 
no  sense  of  proportion  or  knowledge  of  the  most  simple 
fundamentals  of  beauty.  Nevertheless,  the  i)ractice  is 


growing  and  each  new  installation  adds  to  our  skill  and 
marks  a  step  forward. 

The  bizzare  methods,  which  started  as  a  revolution 
against  slavish  imitations  of  antique  luminaires,  will  dis¬ 
appear  through  evolution.  The  first  motor  cars,  too, 
were  far  from  the  graceful  ones  now  on  every  hand. 
There  is  no  doubt  that  all  important  buildings  of  the  fu¬ 
ture  will  have  lighting  equipment  as  a  component  part 
of  the  design  rather  than  taking  the  form  of  “fixtures” 
which  are  hung  up  at  the  last  moment  for  the  sole  pur¬ 
pose  of  furnishing  something  to  see  by. 

Fear  has  been  expressed  in  certain  quarters  that 
built-in  lighting  may  become  tiring  and,  being  jjart  of 
the  structure,  cannot  be  changed.  If  the  design  is  sound 
and  pleasing,  there  is  no  reason  why  an  artificial  lighting 


arrangement  should  l)e  any  more  monotonous  than  a 
natural  lighting  device;  e.g.,  a  window’.  Although  easy 
to  change  the  old  style  luminaires,  how  often  was  it  done, 
even  though  they  were  antiquated,  displeasing  and  ineffi¬ 
cient?  The  name  “fixture”  is  and  was  literally  true  in 
most  cases. 

Styles  in  lighting  change  every  few  years.  It  is  well 
for  the  fixture  industry  that  this  is  so  and  there  are 
many  more  engineering  reasons  for  changing  styles  in 
luminaires  than  we  find  in  that  outstanding  style  busi¬ 
ness — women’s  wear.  If  the  fixture  industry  can  con¬ 
vince  the  public  that  new  styles  are  really  better  and 
more  suited  to  the  latest  developments  in  lamps,  its 
business  should  not  be  stagnant,  but  holds  marvelous 
opportunities  for  development. 

The  illustrations  on  pages  460  and  461  indicate  what 
progressive  architects,  engineers  and  designers  are 
doing.  At  last  there  seems  to  l)e  a  general  apprecia¬ 
tion  that  artifidal  light  is  one  of  the  most  useful 
decorative  mediums.  It  is  a  real  inspiration  to  make  an 


December  1,  1883 — In  no  place  is  good  artificial  illumina¬ 
tion  more  imperatively  needed  than  in  the  workshop,  the 
mill  and  the  pressroom.  All  establishments  of  this  kind 
are  busy  during  the  fall,  and  the  proprietors  are  now 
driven  to  the  consideration  of  the  best  means  of  supplying 
the  men  with  light.  It  may  be  claimed  without  any  rash¬ 
ness,  we  think,  that  the  electric  light  is  in  the  greatest 
favor  with  them,  and  is  rapidly  superseding  gas,  on  the 
ground  of  efficiency,  economy,  safety  and  cleanliness. 


Manufacturers  find  that  they  derive  more  profit  from  the 
labor  of  their  men  when  it  is  performed  with  the  aid  of  a 
steady,  uniform  and  powerful  electric  light  than  when  they 
depend  upon  any  other  means  of  illumination.  We  are 
glad  to  know  that  the  progressive  spirit  of  the  age  has 
not  stopped  in  our  shops  with  the  introduction  of  improved 
tools,  but  is  extending  also  to  the  comfort  and  conven¬ 
ience  of  the  workmen  as  well. 

— “Electrical  World.” 
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(A)  This  private  office,  very  modern  in  deco¬ 
ration,  has  luminaires  with  which  both  direct 
and  indirect  light  can  be  obtained.  Their  de¬ 
sign  is  in  keeping  with  the  other  decorative 
features. 

(B)  This  seaion  of  a  small  exclusive  shoe 
shop  is  lighted  by  three  reaangular  luminous 
boxes  grouoed  together  and  mounted  close  to 
the  ceiling.  The  illuminated  showcase  and  the 
mirror  (partly  shown  in  the  lower  left-hand 
corner)  with  its  concealed  lamps  to  light  the 
shoes  which  are  being  examined  are  worthy  of 
note. 

(C)  Truly  beautiful  combinations  of  polished 
metal  and  carved  glass  have  resulted  from  the 
new  approach  to  the  design  of  luminaires.  One 
instinaively  feels  that  they  are  intended  for  use 
with  elearic  light  rather  than  being  an  adapta¬ 
tion  of  old  forms. 

(D)  In  this  combination  library  and  private 
office  in  a  Paris  apartment  totally  indirea  light¬ 
ing  is  supplied  from  lamps  hidden  in  a  suspended 
composition  trough,  so  designed  as  to  follow 
the  contour  of  the  room. 
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(£)  A  semi'indirect  wall  luminaire  of  deco¬ 
rated  china  which  is  efficient  and  pleasing.  It 
is  well  suited  for  use  with  the  high-powered 
modem  "Maada”  lamp  and  much  more  logical 
than  the  old-style  bracket. 

(F)  The  bathers  at  this  swimming  pool  dis¬ 
port  themMlyes  under  sun  lamps,  receive  ultra¬ 
violet  radiation  and  thereby  maintain  a  winter 
coat  of  tan  through  the  winter. 

(G)  In  this  industrial  plant  a  suitable  level  of 
general  illumination  is  now  supplemented  by 
projectors  and  other  devices  which  provide  high 
level  lighting  over  working  areas. 

<H)  In  the  entrance  to  the  Los  Angeles  Stock 
Exchange  with  its  massive  st.one  treatment  this 
built-in  luminaire  following'  the  lines  of  the 
molding  is  much  more  appropriate  than  a  rather 
insignificant  hanging  chandelier  or  lantern  carried 
down  from  the  torch,  candle  or  gas  light  age. 

(I)  One  or  two  skillfully  placed  projectors 
reveal  the  beau^  of  a  garden  at  night  and 
create  a  fascinating  picture  with  brilliant  con¬ 
trasts  of  high  lights  and  shadows. 


insi)ection  of  new  buildings  and  see  the  many  novel 
ways  in  which  light  is  being  used.  The  artistic  element 
is  being  combined  with  engineering  or  scientific  fea¬ 
tures.  When  the  new  movement  in  lighting  started  the 
fixture  industry  was  greatly  upset,  believing  that  any 
machinist  or  tinsmith  would  be  in  a  position  to  compete 
with  it.  Such  has  not  been  the  case.  The  best  work 
has  been  done  by  those  designers  who  have  the  back¬ 
ground  of  tradition  and  who  have  taken  advantage  of  the 
most  recent  discoveries  in  the  utilization  and  control  of 
light. 

For  years  w'e  have  heard  the  expression  painting 
or  decorating  with  light.  It  seemed  to  be  a  good  idea, 
but  nothing  was  ever  done  about  it.  Now  we  find  a 
number  of  practical  operating  installations,  not  merely 
demonstrations  in  some  laboratory. 

The  fundamental  idea  is  to  make  the  room  quite 
simple  in  design  and  light  in  color  to  reflect  well  and 
then  with  controlled  light  supply  the  decorations.  Some¬ 
times  this  is  in  the  nature  of  simple  color  effects,  as  in 
the  Salvation  Army  Auditorium,  New  York  City.  The 
colorama  exemplified  in  the  Hotel  St.  George,  Brooklyn, 
uses  changing  colored  shadows.  The  ceiling  of  the 
auditorium  at  the  Juilliard  School  of  Music  at  New  York 
is  absolutely  plain,  but  has  thrown  on  it  symmetric 
shadow  patterns  from  cutouts  placed  over  the  lamps  in 
indirect  fixtures.  The  Bal  Talmrin  in  Chicago  uses  the 
Clavilux,  invented  by  Thomas  Wilfred.  Sweet’s  Persian 
Gardens  in  San  Francisco  combines  colorama  with  light 
patterns  of  flowers,  foliage,  and  the  like.  Les  Miracles, 
a  cinema  in  Paris,  covers  the  curtain  and  the  two  side 
walls  with  scenes  projected  from  powerful  lanterns. 
The  Staley  Building  at  Decatur,  Ill.,  has  its  exterior 
floodlighted  with  softly  changing  color  effect. 

To  obtain  colored  flux  from  the  “Mazda”  lamp  it  is 
necessary  to  screen  out  that  portion  which  is  not  desired, 
so  in  spite  of  the  high  intrinsic  lumens  per  watt  the 
production  of  colored  light  by  this  method  is  relatively 
inefficient.  The  gaseous  conductor  lamps  are  very  effi¬ 
cient  producers  of  colored  flux.  This  highly  colored 
light  is  an  objectionable  feature  for  most  uses,  but  in 
decorative  lighting,  where  color  effects  are  important, 
offers  a  field  which  has  scarcely  been  touched.  One 
can  visualize  a  large  auditorium,  or  other  monumental 
interior  where  the  ceiling  is  made  of  a  series  of  coffers 
or  glass-covered  boxes  in  geometric  arrangement.  With 


October  IS,  1883 — The  Incandescent  Conductor.  As  our 
readers  are  aware,  a  question  of  priority  as  to  the  effect 
of  an  incandescent  conductor  for  an  electric  lamp  formed 
of  carbonized  paper  has  been  pending  at  the  patent  office. 
The  dispute  is  between  Sawyer  and  Mann  against  Edison. 
A  decision  in  the  case  was  rendered  on  the  8th  instant  at 
Washington  by  the  Commissioner  of  Patents  and  is  final 
so  far  as  the  Patent  Office  is  concerned.  Mr.  Edison  loses 
the  case  there,  but  he  can,  if  he  desires,  appeal  to  the 
Secretary  of  the  Interior.  The  question  is  an  important 
one  as  a  contrary  decision  would  have  given  to  Mr.  Edison 
the  sole  control  of  the  manufacture  of  carbonized  conduc¬ 
tors.  Commissioner  Marble  is  of  the  opinion  that  the  con¬ 
ductor,  of  which  Edison  claims  to  have  been  the  inventor, 
and  the  Sawyer  and  Mann  conductor  are  substantially  the 
same  and  that  the  testimony  shows  that  Sawyer  and  Mann 
had  the  conductor  in  a  rude  form  in  March,  1878,  and  in  a 
perfected  form  in  September  or  October,  1879,  while 
Edison  did  not  have  his  conductor  perfected  until  October, 
1879.— “Electrical  World.” 


the  intelligent  application  of  red,  green,  blue  and  yellow 
tube  lamps,  the  whole  surface  becomes  a  brilliant,  glow¬ 
ing  mosaic.  The  flux  on  its  downward  path  mixes  and 
the  resultant  illumination  is  quite  satisfactory  in  color 
quality.  Luminous  luminaires  on  the  same  principle 
also  offer  numerous  potentialities.  In  Paris  one  finds 
some  very  agreeable  installations  where  the  ceiling  is 
covered  with  a  series  of  indirect  troughs  in  which  incan¬ 
descent  lamps,  purple  and  red  tubes  are  used  to  secure 
very  artistic  effects. 

More  than  a  decade  ago  it  was  definitely  proved  that 
the  higher  the  level  of  lighting  in  the  show  window 
the  greater  the  attracting  power,  and  the  standards  of 
window  lighting  have  constantly  risen,  as  more  and  more 
merchants  became  aw'are  of  this  relationship.  Increasing 
levels  of  street  lighting  have  also  stepped  up  the  window 
lighting  for  there  must  be  a  contrast  between  it  and  the 
surroundings.  A  window  in  a  dark  side  street  with  a 
small  fraction  of  the  wattage  per  running  foot  is  as 
effective  as  the  very  bright  window  on  the  white  way. 
In  spite  of  all  the  publicity  that  has  been  given  to  the 
fact  that  the  show  window  is  a  miniature  stage  and 
should  use  the  color,  direction  and  spot  effects  used  in 
the  theater,  really  very  little  has  been  done  along  this 
line.  There  is  a  field  for  a  stage  technician  if  he  were 
given  a  free  hand  and  supplied  with  the  necessary  appa¬ 
ratus.  A  striking  display  properly  lighted  has  nearly 
100  per  cent  drawing  power.  There  is  now  scarcely  one 
show  window'  in  a  thousand  in  which  full  advantage  is 
made  of  what  light  might  do.  Stage  lighting  is  bound 
to  be  applied  to  the  show’  window  at  some  date. 

In  the  early  days  of  study  of  the  effect  of  light  on 
the  eye  most  tests  were  conducted  with  black  objects 
on  a  white  background,  which  gives  maximum  contrast. 
The  conclusions  derived  from  these  tests  were  accepted 
for  several  years.  Later  more  careful  analyses,  however, 
have  shown  that  in  much  of  our  work  the  contrasts 
are  of  a  low  order,  as  produced  by  black  on  gray  and. 
therefore,  in  planning  lighting  we  must  not  be  governed 
by  experiments  which  are  conducted  under  less  exacting 
conditions.  Where  we  once  believed  that  10  foot-candles, 
for  example,  was  adequate  for  a  certain  class  of  work, 
investigators  are  now  convinced  that  100  or  500  foot- 
candles  may  be  desirable. 

Less  than  twenty  years  ago  an  industrial  plant  was 
considered  quite  well  lighted  if  the  average  level  of 
artificial  illumination  was  in  the  order  of  2  foot-candles. 
Now  such  a  degree  of  illumination  would  be  acknowl¬ 
edged  by  every  one  to  be  far  too  low.  The  modern 
plant  is  providing  from  10  to  20  foot-candles  of  general 
lighting.  Since  tests  and  experiments  have  shown  that 
for  many  processes  more  than  100  foot-candles  is  desir¬ 
able  from  the  standpoint  of  speed  of  vision,  accurate 
work  and  minimum  fatigue,  the  question  arises,  shall  we 
light  the  whole  plant  to  this  level?  The  time  may  come 
when  factories  will  be  thus  illuminated,  but  at  present 
it  seems  desirable  to  supply  from  10  to  20  foot-candles 
of  general  lighting  and  supplement  this  with  intensive 
illumination  at  critical  working  points.  This  is  not  being 
done  with  the  old  style  drop  lamp  or  portable,  but  by 
suitable  projectors  located  in  strategic  positions  which 
build  up  the  illumination  where  needed.  This  light  must 
come  from  the  right  direction  and  be  so  arranged  that 
extreme  contrasts  and  reflected  glare  are  avoided. 

Largely  through  the  activities  of  central-station  light- 
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July  28,  1883 — Mr.  Edison’s  Patents.  During  the  week 
ending  July  17,  five  patents  were  granted  to  Thomas  A. 
Edison  for  improvements  in  electric  light  and  power  ma¬ 
chines.  “When  that  man  dies  they  will  miss  him  at  the 
patent  office,  if  they  don’t  at  home” — “Electrical  World” 
quoting  the  Cleveland  Leader. 


ing  service  men  throughout  the  country  new  school 
buildings  are  now  fairly  well  lighted,  hut  there  still  exist 
thousands  of  buildings  erected  twenty  or  thirty  years 
ago  which  are  a  disgrace  to  the  community  as  far  as 
lighting  is  concerned.  A  strenuous  eflfort  should  be 
made  to  correct  this  condition  in  order  to  conserve  the 
vision  of  the  growing  child.  It  is  at  school  where  he 
ju.st  begins  intensive  use  of  the  eyes  and  permanent 
injury  may  result  from  forcing  their  use  under  inade¬ 
quate  lighting. 

From  strictly  economic  considerations,  windowless 
buildings  are  indeed  feasible.  It  can  be  proved  that 
through  the  saving  in  cost  of  constructing  windows, 
decreasing  of  radiation  heat  losses  and  greater  ability  to 
control  atmospheric  conditions  one  can  afford  adequate 
artificial  light  at  all  times  rather  than  daylight. 

Nevertheless,  it  is  doubtful  if  this  practice  will  meet 
with  popular  favor.  The  most  efficient  and  scientific 
of  us  prefer  daylight,  even  though  we  may  know  that 
ordinary  window  glass  absorbs  the  health-giving  ultra¬ 
violet  portion  of  sunlight.  We  like  “fresh  air,”  and 
even  in  those  industrial  plants  where  air  conditioning 
makes  the  atmosphere  l)etter  and  cooler  than  out  of 
doors,  if  the  workmen  are  not  very  carefully  watched, 
they  will  open  windows  on  the  dusty,  humid  street.  It 
is  true  that  in  the  cities,  in  particular,  we  might  supply 
false  windows  behind  which  w’ere  placed  attractively 
arranged,  well-lighted  pastoral  scenes  and  really  make 
the  whole  effect  much  more  pleasing  than  it  now’  is  and, 
possibly,  this  will  come  in  the  future. 

The  supplying  of  artificial  ultraviolet  radiation  is  a 
comparatively  new’  project  and  this  has  recently  received 
so  much  publicity  in  the  technical  press  that  one  cannot 
justify  a  complete  discussion  in  the  available  space.  It 
is  sufficient  to  say  that  its  field  is  apparently  unlimited, 
although  as  yet  we  do  not  fully  appreciate  all  the  factors 
involved  and  have  not  definitely  determined  the  laws 
governing  its  use  and  the  effects.  The  evidence  so  far 
accumulated  indicates  that  the  health-maintaining  prop¬ 
erties  are  such  as  to  justify  the  increased  cost  of 
installing  and  operating  a  system  which  supplies  this 
radiation.  In  a  number  of  offices  the  clerks  are  exposed 
to  the  radiation  for  definite  periods  each  day;  some 
school  installations  are  in  service:  in  certain  factories 
the  operators  are  compensated  for  their  inability  to  be 
out  of  doors;  babies’  hospitals  have  their  treatment 
rooms;  many  swimming  pools  offer  the  opportunity  to 
receive  an  indoor  sun  tan ;  some  lunchrooms  feature 
the  fact  that  you  can  be  exposed  to  the  radiation  while 
mating;  many  animal  and  poultry  farms  are  using  ultra¬ 
violet  as  a  measure  of  economy,  and  numberless  homes 
have  sun  lamps  in  the  bathroom  and  nursery. 

Exterior  Illuminatioti — If  our  auto  traffic  continues 
to  increase  as  it  has  in  the  past  there  is  no  doubt  that 
economic  considerations  and  safety  will  force  the  intro¬ 
duction  of  highway  lighting  of  the  main  arteries  of 
travel.  This  must  be  such  that  auto  headlights  will  not 


l)e  required,  for  the  best  of  these  are  always  accident 
hazards.  It  is  interesting  to  note  that  in  Europe,  where 
the  traffit  problem  is  nothing  compared  with  ours,  high¬ 
way  lighting  is  receiving  more  serious  consideration  than 
in  the  United  States  and  definite  projects  of  considerable 
magnitude  are  now  under  way. 

Improved  street  and  highway  lighting  is  a  legitimate 
part  of  county  or  state  road  expense  because  it  has  been 
determined  that  there  is  a  very  definite  relation  between 
street  lighting  and  automobile  accident.  The  Travelers 
Insurance  Company,  which  cannot  be  accused  of  having 
a  selfish  interest  in  the  sale  of  electricity,  is  on  record 
that  there  is  an  excess  number  of  automobile  accidents 
in  winter  due  to  insufficient  light,  with  an  economic  loss 
in  winter  over  summer  for  the  country  as  a  whole  of 
$200,000,000.  Similar  statistics  are  available  which  show’ 
the  decrease  in  crime  when  improved  lighting  is  installed. 

A  field  which  today  has  scarcely  been  scratched  is 
garden  lighting.  It  is  simple  and  inexpensive  to  install, 
artistic  in  its  effects  and  a  source  of  joy  to  the  owner. 
It  gives  play  to  the  imagination  and  one’s  inventive 
ability.  The  type  of  man  who  is  interested  in  his  garden 
is  just  the  sort  to  get  much  joy  from  experimenting  with 
its  lighting.  The  indirect  effects  of  this  are  valuable, 
for  they  develop  a  new’  sense  of  “light  consciousness” 
on  the  part  of  all  who  see  what  charming  pictures 
result  from  skillfully  applied  artificial  light.  An  adjunct 
to  this  might  be  termed  the  “police”  effect  of  lighting 
the  grounds.  Suppose  a  single  projector  is  located  under 
the  eaves  of  the  house  directed  toward  some  chosen 
bit  of  beauty,  a  noise  is  heard  in  the  neighborhood,  the 
switch  is  thrown  and  the  direct  and  spill  light  instantly 
reveals  the  source  of  the  disturbance. 

This  line  of  thought  leads  one  to  mention  the  advis¬ 
ability  of  having  the  interior  lighting  on  a  master  switch 
for  the  same  purpose,  and  the  protection  afforded  by  a 
low’-w’attage  porch  lamp  left  on  all  night ;  the  criminal 
alw’ays  avoids  light. 

In  the  lighting  of  sports  some  of  the  most  striking  ad¬ 
vances  have  been  made.  Lighted  tennis  courts  were  a 
novelty  fifteen  years  ago,  now  they  abound  on  every 
hand.  Night  baseball  has  been  the  salvation  of  the  minor 
leagues.  Night  football  has  brought  thousands  of  dol¬ 
lars  to  the  coffers  of  the  smaller  universities.  Some  golf 
courses  are  already  equipped  for  night  play,  and  if  nor¬ 
mal  times  return,  requiring  intensive  daytime  work  at 
the  office,  this  practice  will  surely  spread. 

Floodlighting  of  public  buildings,  monuments  and 


October  6,  1883 — A  correspondent  of  the  London  Times 
at  the  Vienna  Electrical  Exposition  writes:  A  most  im¬ 
portant  advance  in  incandescent  lighting  is  for  the  first 
time  practically  illustrated  on  a  large  scale  at  this  exhibi¬ 
tion.  It  is  the  possibility  of  turning  on  or  off  any  number 
of  incandescent  lamps  in  one  circuit  without  any  special 
apparatus  for  the  regulation  of  the  current.  This  is  done 
by  means  of  the  compound  dynamos,  whose  principle  I 
have  shortly  described  in  my  previous  letter.  By  a  simple 
manipulator,  fastened  to  the  wall  near  the  machine  any 
number  of  incandescent  lamps  can  be  short  circuited. 
How  important  this  is  will  easily  be  understood  on  re¬ 
minding  your  readers  that  all  the  incandescent  systems, 
Edison,  Lane-Fox,  Maxim  and  Swan,  have  special  appa¬ 
ratus  for  this  purpose,  all  based  on  the  principle  of  intro¬ 
ducing  a  greater  or  lesser  resistance  into  the  circuit. 
These  special  apparatus  are  no  longer  necessary  and  a 
great  saving  is  thereby  effected. — “Electrical  World.” 
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other  objects  of  interest  is  a  comparatively  new  thing. 
The  first  examples  were  rather  inartistic  due  to  reversed 
shadows  and  lack  of  subtlety.  The  technique,  however, 
has  l)een  developed  to  a  remarkable  degree  and  the  most 
recent  installations  cannot  be  criticised  from  the  artistic 
standpoint.  The  progressive  architect  is  realizing  that 
his  buildings  will  probably  be  lighted  at  some  time  in  the 
future,  and  he  is  planning  accordingly.  He  gives  con¬ 
sideration  in  his  design  to  providing  suitable  mounting 
spaces  for  the  projectors  and  arranges  his  ornamentation 
so  that  it  will  appear  well  by  night  as  by  day.  The 
“Selsyn”  thyratron  control  has  been  applied  to  this  serv¬ 
ice  with  great  success  and  delicate,  slowly  changing  color 
effects  are  the  order  of  the  day. 

Closely  allied  to  floodlighting  is  the  new  practice  of 
decorating  the  entire  building  with  light.  The  “built-in” 
effects  which  originated  in  interiors  have  been  success¬ 
fully  applied  to  the  exterior.  Luminous  boxes,  panels, 
niches,  parapets  and  other  ornamentation  are  to  be  seen 
in  the  most  recent  structures.  Among  the  interesting 
examples  are  the  new  Mohawk  Hudson  Building  at 
Syracuse,  the  Northwest  district  office  of  the  Philadel¬ 
phia  Electric  Company,  the  Bal  Tabarin  at  San  Fran¬ 
cisco  and  the  showroom  of  the  Studebaker  Corporation 
at  Chicago.  This  procedure  is  unquestionably  the  most 
dignified  form  of  electrical  advertising,  and  in  the  men¬ 
tion  of  this  one  thinks  of  the  electric  sign  itself. 

In  the  early  days  the  blue  and  white  enameled  signs 
were  probably  the  most  ugly  things  which  have  ever  been 
built  in  a  civilized  land.  How  civic  pride  was  so  little 
evident  as  to  permit  their  widespread  use  one  cannot 
understand,  but  evidently  the  electric  sign  had  sufficient 
inherent  merit  so  that  it  survived  this  terrible  beginning 
and  liecame  universal  in  its  application.  Fortunately, 
the  artistic  standards  of  sign  design  have  been  vastly 
improved,  although  there  is  still  much  to  lie  done.  The 
wide-awake  architect,  in  spite  of  any  personal  antipathy 
he  may  have  toward  electrical  advertising,  now  realizes 
that  the  building  owner  or  tenant  will  no  doubt  install  a 
sign.  He  therefore  arranges  his  elements  of  design  so 
that  the  sign  can  be  applied  to  advantage  and  in  many 
cases  actually  works  out  the  details  himself.  It  would 
lie  impossible  to  list  the  numerous  developments  which 
have  been  applied  to  the  electric  sign  for  every  few 
months  shows  us  something  new,  such  as  the  secjuence 
circuit  control  which  has  just  been  perfected. 

Light  Control  and  Wiring — The  perfection  of  light 
sensitive  tubes  or  cells  has  placed  a  new  tool  at  the  dis- 
|X)sal  of  the  lighting  industry.  These  devices  are  so 
relatively  new  that  we  have  not  yet  had  an  opportunity 
to  discover  their  full  potentialities  for  controlling  light¬ 
ing  automatically  to  compensate  for  variations  in  day¬ 
light.  A  few  installations  have  been  made  in  school 
rooms  so  that  the  busy  teacher  with  her  mind  on  many 
other  matters  will  not  forget  to  turn  on  the  artificial  light 


January  26,  1884 — Some  months  ago  the  city  authorities 
had  a  number  of  electric  lights  placed  in  Military  Park 
(Newark,  N.  J.),  thinking  that  they  would  beautify  it  and 
render  it  attractive  to  the  people.  The  effect  lias  been 
remarkable.  The  park  being  well  lighted,  the  disreputable 
characters  now  carefully  avoid  it,  and  the  park  has  been 
entirely  free  from  the  many  objectionable  features  pre¬ 
viously  existing. — “Electrical  World.” 


when  the  natural  lighting  has  decreased  to  a  predeter¬ 
mined  point.  Some  industrial  plants  use  this  control 
for  the  same  purpose.  A  number  of  large  signs  are  also 
wired  so  that  they  are  lighted  if  a  sudden  storm  makes 
the  streets  dark  and  when  night  falls.  It  is  not  at  all 
improbable  that  the  future  will  see  remote  sections  of 
street-lighting  circuits  functioning  in  the  same  fashion. 

A  very  ingenious  light-measuring  device  employs  the 
“photronic”  cell  instead  of  the  old  style  photometric 
bead  in  one  of  its  many  modifications.  It  has  always 
l)een  difficult  for  the  layman  to  be  shown  the  means  of 
measuring  light  or  illumination.  There  seems  to  be  some 
mystery  about  a  photometer  that  he  cannot  understand. 
In  the  new  instrument,  however,  the  reading  is  indicated 
on  a  meter  similar  to  the  ammeter  of  his  automobile 
dashboard — this  is  something  he  understands.  The  new 
photometer  has  been  very  successful  in  demonstrating 
effect  of  voltage  on  light  output,  the  necessity  for  re¬ 
placing  blackened  lamps,  etc.,  as  well  as  for  the  measure¬ 
ment  of  illumination  in  offices,  stores  and  workplaces. 

No  story  on  lighting  would  be  complete  without  men¬ 
tion  of  a  phase  of  the  electrical  problem  which  has 
caused  much  difficulty  in  recent  years.  This  is  inade¬ 
quate  wiring.  In  the  days  of  the  carbon  lamp,  even 
though  the  levels  of  illumination  were  not  high,  the 
lamps  were  so  relatively  inefficient  that  most  buildings 
actually  had  relatively  heavy  wiring.  The  “Mazda”  lamp 
superseded  the  carbon  lamp,  and  with  it  the  standards 
of  illumination  rose  by  leaps  and  bounds.  For  a  period 
there  was  enough  copper  in  those  buildings  wired  for 
carbon  lamps  to  take  care  of  the  advancing  standards. 
Gradually,  however,  designers  began  to  figure  wiring 
based  on  the  more  efficient  lamps  and,  unfortunately, 
the  greater  majority  of  estimators  take  the  Underwriters’ 
code  as  the  standard  for  wiring.  They  fail  to  realize 
that  this  is  merely  a  safety  code  and  is  not  intended  as  a 
guide  to  good  practice.  As  a  result,  many  of  our  modern 
buildings  are  ill-equipped  to  meet  the  demands  of  their 
users.  There  is  not  sufficient  wiring  to  carry  the  load 
which  is  today  recognized  as  standard,  and  certainly 
no  provision  for  the  future.  In  many  cases  the  voltage 
drop  is  excessive,  causing  lamps  to  operate  very  far 
below  their  normal  output  and  aggravating  an  already- 
had  condition.  Inadequate  wiring  is  the  greatest  handi¬ 
cap  to  lighting  development  of  the  future. 

Fortunately,  the  industry  has  now  begun  to  appreciate 
this  situation  and  active  campaigns  of  education  are  now 
Ijeing  conducted  by  the  N.E.L.A.  and  I.E.S.  and  other 
interested  bodies.  If  we  are  to  continue  to  “lead  with 
light”  there  must  be  sufficient  copper  installed  so  that 
the  current  can  reach  the  light  sources  unim|)eded. 

On  the  whole,  a  new  mental  attitude  can  be  observed 
on  the  part  of  those  designing  and  planning  lighting. 
There  is  a  much  greater  appreciation  of  light  for  its 
decorative  value.  The  question  of  efficiency  is  not  as 
strongly  emphasized  as  a  few  years  ago.  Light  has  l)e- 
come  so  relatively  cheap  that  we  can  afford  to  sacrifice  a 
certain  amount  if  a  better  appearance  results.  The 
illuminating  engineer  is  becoming  more  the  artist  and 
thinking  less  in  terms  of  the  relation  of  effective  to  gen¬ 
erated  lumens.  If  a  given  system  has  nothing  to  recom¬ 
mend  it  but  efficiency,  it  is  out  of  the  question  for  an 
artistic  interior.  On  the  other  hand,  if  two  systems  are 
equally  pleasing  and  one  permits  the  obtaining  of  more 
light  for  a  given  expenditure,  it  should  be  chosen. 
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WHEN  the  Pearl  Street  station  started  opera¬ 
tion  in  1882  electrical  manufacturing  was  limited 
to  the  production  and  sale  of  arc-lighting  and 
electroplating  equipment  and  the  total  annual  sales  were 
about  $5,000,000.  Yet  in  1929,  according  to  the  U.  S. 

Census,  the  value  of  electrical  manufactured  products  at 
factory  prices  aggregated  $2,286,273,000.  Even  in  1932 
the  total  sales  value  of  electrical  products  is  only  slightly 
under  $1,000,000,000  despite  a  general  decrease  in 
primary  industries  to  15  to  20  per  cent  of  1929  levels. 

Yet,  despite  this  rapid  expansion  of  the  industry,  even 
t(xlay  the  market  is  unsaturated.  Consumers  now  own 
electrical  equipment,  wiring  and  devices  aggregating 
some  $14,000,000,000,  yet  conservative  estimates  show 
that  there  is  an  additional  market  available  of  approxi¬ 
mately  $21,000,000,000,  without  considering  prosjiective 
developments  such  as  air  conditioning. 

Statistical  facts  such  as  these  make  up  the  enviable 
record  of  the  manufacturing  branch  of  the  industry  and 
indicate  a  very  encouraging  outlook  for  the  future.  But 
the  success  of  the  industry  depends  primarily  upon  its 
man-power  and  its  organization.  It  depends  upon  human 
beings  and  their  ability  to  organize,  to  produce  and  to 
sell  in  an  ever-changing  yet  always  competitive  market¬ 
place. 

During  the  past  ten  years  electrical  men  have  made  a 
splendid  record  in  the  consumer  market.  In  1919  the 
total  consumer  expenditure  in  this  country  was  $72,811,- 
566,000,  and  of  this  $746,000,000  went  for  electric  appli¬ 
ances,  light  and  power  and  the  telephone.  In  1930  the 
total  consumer  expenditure  was  $90,172,167,000  and 
the  electrical  industry  received  $2,045,514,000  of  this 
— a  greater  percentage  gain  in  the  competition  for  the 
consumer’s  dollar  than  was  obtained  by  any  other  indus¬ 
try.  Yet  in  1930  the  consumer  spent  more  for  recrea¬ 
tion,  or  for  health  or  for  personal  items  than  he  did 
for  electrical  products  and  services. 

Thus,  despite  the  progress  to  date,  the  consumer  mar¬ 
ket  still  affords  the  electrical  industry  a  business  of  enor¬ 
mous  magnitude  under  enviable  competitive  conditions 
because  of  the  salability  of  electrical  products  and  serv¬ 
ices.  Can  the  industry  meet  the  challenge  of  this 
o])portunity  ? 

Electrical  manufacturing  consists  of  production,  dis¬ 
tribution  and  sales  with  associated  activities  in  research, 
engineering,  finance,  accounting  and  the  many  other 
activities  of  modern  business.  The  ability  of  the  indus¬ 
try  to  expand  and  to  sell  the  markets  depends  upon 
how  well  these  activities  are  directed  and  how  effectively  days  and  late  in  the  afternoon, 
the  enterprises  are  perfected  for  correlating  all  efforts  _ _ _ 


Current  trends  and  problems. 

Class  of  products  and  organization  to  produce  and 
sell. 

Consumer  market  development  needs  serious  at¬ 
tention. 


so  as  to  reach  the  markets  and  sell  them.  Undoubtedly 
both  the  low  volume  of  priesent  business  and  the  eco¬ 
nomic  and  social  changes  introduced  in  the  past  few 
years  make  this  an  opportune  time  for  a  critical  and 
constructive  survey  of  the  electrical  manufacturing  busi¬ 
ness.  It  can  be  improved  and  it  should  be. 

Only  one  aspect  of  manufacturing  is  the  production 
of  products,  and  at  present  this  may  be  divided  into 
three  divisions : 

(a)  Mass  production  of  standardized  equipment  such 
as  motors,  transformers  and  lamps, 

(b)  Specialized  engineering  product  manufacture  such 
as  controls,  turbo-generators  and  high-tension  switch- 
gear. 

(c)  Production  of  household  market  devices  such  as 
electric  appliances,  wiring  supplies  and  radio. 

In  each  of  the  production  divisions  the  development 
of  new  and  better  products  must  be  considered,  com¬ 
mercial  and  technological  obsolescence  is  a  threat  at  all 
times  and  each  plant  and  production  process  must  con¬ 
form  most  economically  to  both  marketing  and  manu¬ 
facturing  changes.  One  maufacturer  may  make  one  or 
all  of  these  products  and  very  keen  competition  exists 
between  the  manufacturers,  with  the  result  that  from 
three  to  twenty  independent  enterprises  may  Ije  trving 
to  sell  the  same  purchaser. 
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It  is  very  apj>arent  that  the  manufacture  and  sale  of 
mass  jjroduction  products  in  future  will  be  made  upon 
the  basis  of  competitive  merit  through  the  free  play  of 
price,  quality  and  consumer  demand.  It  is  apparent  that 
each  market  area  must  be  studied  to  see  whether  a  plant 
in  each  region  or  a  single  large  plant  for  the  national 
market  is  the  more  satisfactory.  It  is  necessary  to  study 
discount,  time  payment  and  delivery  conditions  and  to 
develop  co-operative  industry  policies  to  get  fair  and 
healthy  competition  and  yet  have  stability  with  respect  to 
these  practices.  It  is  important  to  consider  the  factory 
more  critically,  so  that  a  machine  production  and 
assembly  line  is  the  basic  manufacturing  asset  instead 
of  beautiful  but  expensive  factory  buildings  and  grounds. 
It  is  necessary  to  reach  open  agreements  with  competing 
manufacturers  upon  standardization  processes,  cost¬ 
accounting  methods  and  statistical  information  about 
production.  Moreover,  each  enterprise  can  no  longer 
play  alone  in  the  market.  It  must  adapt  itself  to  exist¬ 
ing  commercial  conditions  and  must  take  full  advantage 
of  the  opiX)rtunities  for  team-play  sales  with  other  enter¬ 
prises  so  that  competition  is  informed  and  fair  and  so 
that  a  stable  and  profitable  approach  is  made  upon  the 
markets.  Mass  production  calls  for  the  keenest  possible 
skill  in  manufacture  and  the  closest  possible  co-operation 
between  competing  units  so  as  to  establish  sound 
practices. 

Specialized  engineering  jjroduct  manufacture  is 
another  aspect  of  the  business.  Essentially  each  sale  is 
the  result  of  an  engineering  analysis  and  each  product 
is  a  special  design.  Patent  controls  are  major  business 
assets.  Technological  skill  is  one  of  the  greatest  sales 
aids.  This  ty|)e  of  manufacture,  therefore,  does  not  lend 
itself  to  mass  production  processes  in  either  manufac¬ 
ture  or  sale.  Many  small  enterprises  are  in  this  field, 
and  yet  departments  of  the  large  manufacturing  com¬ 
panies  also  engage  in  this  class  of  business.  Here  again 
the  growth  of  market  area  plants  must  be  studied  and 
the  most  efficient  factory  design  must  be  obtained,  but 
there  is  little  opportunity  for  co-operation  and  stand¬ 
ardization.  Possibly  the  most  difficult  and  expensive 
aspect  of  the  business  lies  in  the  enormous  amount  of 
free  design  and  engineering  service  rendered  each  buyer 
by  the  comjjeting  manufacturers.  Some  co-operative 
industry  study  should  be  devoted  to  reducing  this  cost 
to  the  benefit  of  both  manufacturer  and  purchaser. 
Undoubtedly,  however,  s|)ecialized-product  manufacture 
will  grow  and  expand,  for  it  is  the  new  idea  and  new 
invention  type  of  protluctive  enteiq^rise  that  stimulates 
industry  ])rogress. 

W’ith  respect  to  both  mass  production  and  specialized 
engineering  product  manufacture  the  industry  is  fairly 
well  organized  and  has  its  problems  well  in  hand.  Such 
marked  economies  have  already  bee^i  made  by  the  use 
of  mass-pr<Kluction  equipment  that  great  economies  are 
not  in  view  at  the  present  time  for  the  future  because 
material  and  labor  constitute  such  a  large  percentage 
the  sales  price.  But  engineering  and  manufacturing 
dejiartments  of  electrical  companies  are  studying  this 
problem  incessantly  so  that  even  in  such  lines  as  motors, 
meters  and  transformers  economies  may  be  effected  in 
the  future. 

It  undoubtedly  is  true  that  both  large  and  small  manu¬ 
facturers  can  exist  and  prosper  in  this  business  as  the 
small  manufacturer  has  certain  advantages  of  intensive 


August  16.  1884 — There  is  no  doubt,  even  should  the  de¬ 
pression  in  financial  and  commercial  circles  be  prolonged, 
the  electric  lighting  business  has  seen  its  worst  days  and 
is  now  entering  upon  a  period  of  rapid  growth  and  large 
profit. — “Electrical  World.” 


specialization  in  production  and  salos  that  offset  other 
advantages  held  by  the  large  manufacturer.  This  class 
of  business  is  operated  on  small  profit  margins,  and  a 
small  gain  resulting  from  an  improved  design  or  an 
improved  manufacturing  process  can  be  capitalized  upon 
readily  in  commercial  activities  so  that  progress  under 
the  spur  of  competition  is  maintained. 

However,  it  is  in  the  realm  of  consumer  or  domestic 
market  products  that  the  industry  can  make  most  im¬ 
provement.  This  is  the  most  complex  division  of  elec¬ 
trical  manufacture  as  regards  both  production  and  sales. 
Yet  this  consumer  market  offers  the  industry  one  of  its 
largest  business  opportunities.  The  market  for  elec¬ 
trical  appliances  and  wiring  in  the  homes  of  this  country, 
for  example,  is  estimated  to  be  at  least  $12,000,000,000 
at  present  and  it  is  expanding  rapidly. 

This  class  of  business  has  grown  by  stages  to  its 
present  magnitude  on  the  basis  of  the  production  and 
sale  of  a  single  appliance  or  product  by  many  manufac¬ 
turers.  Style  elements,  new  materials,  new  manufactur¬ 
ing  methods  and  new  products  have  characterized  the 
growth  of  the  business  so  that  little  opportunity  has 
existed  for  stability,  standardization  or  mass  production. 
Each  new  device  has  been  introduced  to  the  consumer 
market  at  great  expense,  it  has  been  manufactured  and 
sold  as  a  specialty  product  and  then  has  gone  through 
the  successive  stages  of  pioneering,  specialty  selling  and 
dealer  selling,  while  at  the  same  time  it  has  undergone 
production  and  design  changes.  Wiring  and  wiring 
devices  have  had  even  a  more  difficult  commercial  path 
because  they  have  only  indirect  consumer  appeal.  Very 
largely  this  class  of  business  has  been  developed  by  a 
large  group  of  small  manufacturers  and  in  addition  by 
a  few  large  manufacturers  that  have  a  small  production 
of  each  product  in  a  single  large  division  of  their  com¬ 
pany  activities. 

The  market  area  type  of  appliance  manufacturing 
plant  is  growing.  There  is  no  standard  of  quality  for 
appliances.  There  is  keen  price  competition.  There  is 
a  very  com])lex  and  cumbersome  distribution  system. 
.\nd  there  is  very  little  growth  in  sales  relative  to  the 
market  saturation  or  to  the  rate  of  growth  of  the  market 
itself.  Thus,  manufacturing  in  this  class  of  business  is 
handicapped  very  largely  by  reason  of  the  distribution 
and  sales  organizations  that  intervene  between  the  manu¬ 
facturer  and  the  consumer  market. 

In  1931,  for  example,  the  classes  of  retail  outlet  and 
the  |)er  cent  of  total  sales  for  electrical  appliances  exclu¬ 
sive  of  radio  and  lighting  fixtures  w^as  approximately  as 
follows :  Specialty  dealers,  36 ;  central  stations,  22 : 
department  stfjres,  15;  hardware  and  merchandising 
stores,  9;  contractor-dealers,  10,  and  miscellaneous  out¬ 
lets  such  as  drug  stores,  chain  stores,  mail  order  houses, 
etc.,  8.  This  complexity  in  the  ultimate  retail  outlets 
is  reflected  back  through  the  jobber  and  manufacturer 
and  is  modified  by  the  treatment  accorded  each  of  some 
hundred  different  electrical  appliances  sold  in  this  con- 


466 


ELECTRICAL  WORLD  —  October  1,1932 


sumer  market.  Yet  the  householders  of  the  country 
paid  some  $2,000,000,000  for  electrical  appliances  and 
wiring  in  1929  despite  the  cumbersome  and  expensive 
distribution  and  sales  systems. 

This  is  the  time  to  give  vigorous  and  constructive 
attention  to  improving  the  competitive  condition  of  the 
electrical  industry  in  the  consumer  market.  It  is  large; 
its  development  has  a  decided  bearing  on  social  as  well 
as  economic  welfare,  and  sales  to  this  market  will  quickly 
reflect  themselves  in  increased  sales  of  other  electrical 
apparatus  needed  to  serve  the  consumer  demands  for 
energy. 

All  elements  of  the  electrical  industry — manufacturers 
jobbers,  dealers  and  utilities — are  interested  in  the  com¬ 
mon  objective.  Surely  the  opportunity  is  large  enough 
for  all  elements  to  get  together  for  formulating  policies 
and  practices  that  will  expedite  sales  and  make  purchases 
more  economical  for  the  buyers  and  more  profitable  for 
the  sellers. 

Problems  that  need  solution 

Some  of  the  major  problems  now  confronting  the 
industry  in  its  approach  to  the  domestic  market  are : 

1.  Anti-merchandising  legislation,  both  state  and  national,  con¬ 
fronts  utilities,  forcing  them  to  consider  several  modifications  in 
present  merchandising  practices.  Some  have  withdrawn  from 
merchandising  and  devote  their  efforts  to  building  up  other  retail 
outlets  and  the  creation  of  consumer  demand.  Others  have  con¬ 
tinued  to  sell  only  heavy-duty  pioneering  appliances  such  as 
ranges  and  water  heaters.  Still  others  have  continued  to  mer¬ 
chandise,  but  with  a  greatly  diminished  sales  pressure,  because 
of  co-operative  effort  to  develop  other  retail  outlets.  Undoubt¬ 
edly  the  result  of  this  trend  has  been  a  decrease  in  sales  aggres¬ 
siveness  and  sales  volume. 

It  is  a  sound  principle  of  merchandising  to  develop  numerous 
and  efficient  retail  outlets  whether  utility,  department  store  or 
dealer  and  the  crux  of  this  situation  is  co-operation  as  well  as 
competition  in  merchandising  whereby  practices  are  developed 
that  enable  all  outlets  to  do  a  profitable  business  and  yet  all  co¬ 
operate  in  the  creation  of  consumer  demand. 

2.  Time-payment  selling  is  popular  but  difficulties  are  en¬ 
countered  in  carrying  out  the  principle.  It  has  been  suggested 
that  utilities  finance  time-payments  for  all  outlets  and  some  do. 
It  has  been  suggested  that  national  time-payment  investment 
organizations  finance  time  payments,  but  the  cost  is  great  and  the 
credit  standing  of  the  different  outlets  is  so  different  that  appar¬ 
ent  discrimination  results.  It  has  been  suggested  that  appliance 
manufacturers  finance  time  payments  and  some  do  on  some 
products. 


November  1,  1884 — The  Westinghouse  Engine.  Although 
the  Westinghouse  engine  has  only  been  before  the  public 
for  about  three  years,  the  sales  have  reached  such  a  point 
that  it  is  necessary  to  provide  for  a  manufacturing  capac¬ 
ity  of  100  engines,  approximately  3,500  hp.  per  month,  or 
four  engines  nearly  every  working  day.  In  view  of  this 
unexampled  development,  the  Westinghouse  Company  has 
determined  to  adopt  a  new  business  policy.  The  company 
as  such  will  no  longer  solicit  sales  direct  from  the  cus¬ 
tomer.  The  capital  and  energy  heretofore  expended  in 
this  direction  can  now  be  called  in  and  concentrated 
strictly  upon  the  manufacture.  The  selling  department 
will  be  transferred  to  a  few  parties  with  high  responsi¬ 
bility,  operating  in  defined  territories  under  close  contract 
of  a  nature  to  reciprocally  guarantee  the  perfection  of  the 
engine  and  the  placing  of  the  total  product  for  cash.  The 
effect  of  this  arrangement  is  to  practically  double  the 
working  capacity,  enabling  the  company  to  secure  a  larger 
stock  of  engines  for  immediate  shipment,  reducing  the 
cost  and  giving  the  purchaser  the  advantage  of  council 
with  an  expert  salesman  in  place  of  a  mechanically  experi¬ 
enced  commission  agent. — “Electrical  World.” 


A  recent  and  very  promising  suggestion  is  to  form  in  each 
market  area  a  time-payment  finance  corporation  that  will  be 
underwritten  by  manutaciurers,  utilities,  jobbers  and  retail  out¬ 
lets.  Credit  and  collection  would  be  handled  by  the  participating 
agencies,  all  of  whom  would  have  a  financial  responsibility  in  the 
results.  This  approach  is  promising,  but  it  is  a  new  and  untried 
realm  for  most  of  the  participants  and  undoubtedly  will  not  de¬ 
velop  very  rapidly. 

3.  The  quality  of  appliances,  for  a  long  time,  has  created  quite 
a  problem,  many  appliances  of  inferior  quality  having  been  put 
on  the  market,  causing  dissatisfaction  in  the  home  and  prevent¬ 
ing  in  many  cases  future  sales.  It  will  always  be  difficult  to 
evaluate  quality  due  to  the  fact  that  different  quality  and  dif¬ 
ferent  priced  appliances  must  be  bought  and  sold  if  all  the 
buying  strata  of  the  consumer  market  are  to  be  reached.  How¬ 
ever,  this  is  a  problem  that  should  have  the  fair  and  co-ordinated 
study  of  all  interests  in  the  industry  to  see  what  may  be  done  to 
clarify  the  situation. 

4.  Discounts  to  different  retail  outlets  and  terms  of  payment 
also  .enter  the  situation.  Two  aspects  justify  discounts,  one  is 
volume  of  purchase  and  the  other  is  the  discount  involved  in 
going  from  manufacturer,  wholesaler  and  retailer  to  consumer. 
It  is  questionable  whether  appliances  are  sold  in  sufficient  volume 
to  any  retailer  to  justify  differential  discounts  for  quantity  pur¬ 
chases.  It  is  apparent  that  serious  industry  study  should  be 
given  to  this  aspect  of  the  business. 

5.  Multiple  selling  instead  of  single-product  selling  offers  i)os- 
sibilities  in  economical  and  rapid  consumer  market  selling.  If  it 
is  possible  to  sell  an  electrified  home  or  room  at  one  sale  un¬ 
doubtedly  economies  in  distribution  may  be  obtained.  Many 
plans  have  been  proposed  and  some  have  been  tried  to  sell  appli¬ 
ances  on  this  basis,  but  relative  to  the  sales  made  by  selling  in¬ 
dividual  appliances  the  progress  has  been  slow.  To  take  full 
advantage  of  this  idea  some  complete  and  radical  changes  are 
necessary  in  the  distribution  mechanism.  It  is  a  goal  to  work 
toward  for  it  offers  most  attractive  possibilities. 

To  these  factors  must  be  aeWed  the  need  for  statistics, 
the  control  of  local  codes  and  ordinances,  the  necessity 
for  getting  adequate  wiring,  the  problem  of  handling 
maintenance,  repair  and  reverts  and  co-operation  in  the 
creation  of  consumer  demand. 

Thus,  there  is  an  enormous  complexity  associated  with 
sales  to  the  consumer  market.  No  generalization  is 
safe  to  apply.  The  logical  approach  is  for  industry 
agreement  on  national  policies  and  principles,  the  devel¬ 
opment  of  sound  practices  by  the  manufacturer,  whole¬ 
saler  and  retailer  and  the  application  of  principles  and 
practices  in  each  market  area  so  modified  as  to  be  work¬ 
able  at  once  and  so  operated  that  ultimate  goals  will 
he  reached  without  friction. 

Fifty  years  after  the  light  and  power  industry  started 
there  still  remain  many  problems.  Current  problems 
deal  in  many  ways  with  the  market  development  instead 
of  engineering  construction. 

Since  October,  1929.  there  has  been  a  great  recession 
in  the  electrical  manufacturing  industry  of  the  United 
States.  For  the  last  two  or  three  months  it  has  seemed 
that  at  least  the  bottom  has  been  reached  and  now  is  the 
time  for  real  constructive  work  to  bring  back  the  indus¬ 
try.  With  the  courage  and  vision  that  characterized  the 
pioneers  of  fifty  years  ago,  industry  can  go  forward. 
Electrical  manufacturers  must  and  should  play  a  star 
part  in  the  future  developments. 

Since  the  inception  of  the  electrical  industry  the  social, 
economical  and  political  life  of  the  epuntry  has  been 
changed.  Without  the  electrical  industry  there  could  not 
have  been,  by  any  means,  the  progress  that  has  lieen 
made  in  the  world  in  the  last  fifty  years.  Therefore, 
the  electrical  industry  should  be  the  one  to  bring  the 
country  back  to  prosperity.  With  co-ordinated  effort 
it  can  do  as  much  as.  if  not  more  than,  any  other 
group  to  bring  this  about. 
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Science  Holds  Key  to 

Output  saturation  deferred  by  new  air-conditionins 
and  space-heatins  developments. 

Electronics  have  not  even  scratched  power  possi¬ 
bilities. 

Improved  magnetic  and  dielectric  properties  will  cut 


ADV.ANCK  of  electrical  technique  seems  to  be  punc- 
tuated  by  half-century  periods.  Two  of  them  are 
X  X.  matters  of  the  past  and  we  are  entering  the  third. 
In  what  way  can  the  significant  strides  of  those  past  ten 
decades  be  viewed  as  semi-quantitative  ordinates  on  a 
rising  curve  that  augurs  accomplishment  for  the  impend¬ 
ing  era? 

It  was  fifty  years  from  the  electromagnetic  discoveries 
of  Faraday  and  Henry  to  the  first  successful  and  sizable 
application  of  those  principles  to  commercial  exploita¬ 
tion  of  the  phenomena,  the  opening  of  Pearl  Street 
station  to  service  for  lower  Manhattan.  The  succeeding 
fifty  years  witnessed  the  evolution  of  an  industry  of 
international  projxjrtions  that  has  transformed  civilized 
living  and  thinking  in  many  departments,  biological, 
social,  economic,  legal.  Inasmuch  as  these  qualitative 
transformations  and  benefits  have  followed  the  unfolding 
of  the  technical  advances,  much  of  their  future  signifi¬ 
cance  will  in  turn  hinge  U{X)n  the  marvels  which  the 
research  laboratories  can  be  exjjected  to  release  for 
practical  adaptation  in  the  early  future.  A  glimpse  be¬ 
hind  these  fountains  of  potential  knowledge  provides 
a  romantic  prosjiect  which,  however,  is  best  and  safest 
portrayed  in  unemotional  language.  Just  as  a.c.  genera¬ 
tion  in  1886,  a.c.  transmission  in  1891,  Niagara  in  1894, 
the  steam  turbine  in  1900  and  electronics  in  the  last 
decade  are  milestones,  so  there  are  similar  milestones 
discernible  in  the  vista  ahead. 

Two  distinct  areas  can  well  be  set  up  for  the  preview, 
the  capacity  for  enhanced  development  of  the  power 
generating  and  transmitting  system  and  the  capacity  for 
increased  industrial,  commercial  and  household  absorp¬ 
tion  of  its  output.  The  great  advance  in  the  electrical 
end  of  power  generation  has  been  substantially  greater 
than  the  imi^rovement  in  prime  movers  and  methods  of 
extracting  energy  from  fuel.  This  relative  diflPerence  in 
rate  of  development  can  probably  be  accounted  for  by 
inherent  limitations  iinjxjsed  by  the  laws  of  thermody¬ 
namics  and  the  limitations  in  available  materials  for  use 
at  high  temperatures.  Besides,  the  steam  engine  had 
already  gone  through  years  of  development  l)efore  its 
initial  use  as  a  prime  mover  in  electrical  generation. 

For  years  each  advance  in  size  of  systems,  generating 
and  transforming  units  has  brought  hints  of  ultimate 
limits  which,  however,  have  repeatedly  been  surpassed. 
As  in  the  past,  developments  of  better  materials,  higher 
speeds,  new  methods  of  construction  and  new  kinds  of 
equipment  will  undoubtedly  shatter  our  present  ideas 
of  ultimates  and  allow  continued  and  accelerated  growth. 

On  the  horizon  of  a  few  years  ago  we  saw  the  bright 
future  of  suj)er-|x)wer.  extensions  of  vast  interconnected 
systems.  This  vision  was  then  dimmed  by  problems  of 


Unlimited  Electrical  Era 


losses,  weights  and  costs  of  electrical  equipments. 
Crop  stimulation  by  electrical  means — a  hopeful 
source  of  load. 

Beneficial  physiological  uses  of  electrical  radiations 
a  future  boon. 


system  stability,  lightning  protection,  switchgear  limita¬ 
tions,  etc.  By  scientific  and  engineering  development, 
field  research  on  the  characteristics  of  and  the  effects  of 
lightning  and  laboratory  research  and  development  on 
lightning  protective  apparatus  and  the  fundamentals  of 
arc-rupturing  phenomena  have  removed  obstacles  in  the 
way  of  super-power  development  and  brought  us  face  to 
face  with  new  questions  of  economies  in  interconnection, 
growth  and  type  of  power  systems  and  the  placing  of 
generating  units  in  these  systems.  It  seems  as  though 
future  expansion  will  be  governed  mostly  by  the  cost  of 
generating  and  distributing  power  and  by  the  magnitude 
of  power  demand.  Apparently  the  tendency  will  lx? 
toward  increased  capacity  at  load  centers. 

It  seems  safe  to  predict  that  power  consumption  based 
on  present  applications  will  be  greatly  stimulated  through 
economies  in  power  production  and  distribution  which 
will  result  from  new  developments  in  construction  and 
entirely  new  types  of  equipment  and  systems  for  the 
generation,  conversion,  transformation,  control  of  elec¬ 
trical  energy. 

In  the  evolution  of  electrical  machines  we  have  been 
repeatedly  handicapped  by  the  unsatisfactory  properties 
of  available  materials.  Magnetic  materials  with  lower 
and  lower  losses  and  better  i:)ermeability  have  succes¬ 
sively  been  brought  forth  by  painstaking  metallurgical 
and  magnetic  research.  These  developments  and  appli¬ 
cations  are  not  at  an  end  and  recent  discoveries  and 
laboratory  results  indicate  the  possibility  of  reducing 
iron  losses  to  but  a  small  fraction  of  the  present  figure. 
The  theoretical  studies  of  molecular  structure  indicate 
the  possibilities  of  making  substantial  increases  in  the 
permeability  of  magnetic  materials,  which  will  in  turn 
give  us  smaller  and  cheaper  electromagnetic  equipment. 

The  progress  in  insulating  materials  and  the  improve¬ 
ment  of  conductors  have  in  general  been  less  than  im¬ 
provements  in  iron.  Our  increased  theoretical  knowl¬ 
edge  of  dielectrics  and  new  considerations  of  metallic 
conduction  under  the  theory  of  quantum  mechanics  gives 
some  hope  of  improvement  in  these  materials  within  the 
years  to  come. 

Metallurgical  investigations  have  pointed  the  way  to 
much  better  alloys  for  the  designing  engineer  to  allow 
higher  sjjeeds,  greater  strength,  strength  at  high  tem¬ 
perature  and  greater  resistance  to  erosion.  Steam  tur¬ 
bines  have  been  limited  in  efficiency  due  to  material 
limitations  to  moderate  temperatures  and  centrifugal 
forces.  These  limitations  should  surely  be  removed  to 
enable  the  thermodynamic  range,  speed  and  resistance 
to  erosion  to  be  increased  sufficiently  to  improve  our 
prime  mover  efficiency. 

Development  of  materials,  together  with  many  other 
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improvements  in  Diesel  engine  design,  may  also  greatly 
affect  the  prime  mover  situation  in  the  electrical  industry 
and  call  for  radical  changes  in  the  nature  and  layout  of 
our  rapidly  growing  power  systems. 

It  is  interesting  to  follow  and  speculate  on  the  possi¬ 
bilities  of  the  gas  turbine  and  power  from  the  winds, 
tides  and  solar  radiation.  The  gas  turbine  is  a  most 
promising  possibility.  The  harnessing  of  the  winds  and 
tides  seems  uneconomical  at  present  as  the  investment 
cost  and  variability  of  winds  will  for  some  time  keep 
them  from  being  competitive  with  the  steam  plant.  All 
of  the  useful  energy  on  the  earth  has  come  from  the  sun 
and  has  been  stored  for  our  use  in  periods  ranging  from 
zero  to  many  million  years.  The  solar  radiation  is  intense 
and  of  the  highest  type  for  direct  conversion  into  power. 

Many  projects  for  using  solar  energy  by  conversion 
through  heat  to  electricity  have  been  proposed  and 
worked  upon.  The  reduction  to  low-grade  heat  energy 
must  be  attended  by  serious  losses  in  efficiency.  The 
greatest  hope,  and  in  fact  the  promising  hope,  of  using 
solar  energy,  which  amounts  to  124  watts  per  square 
foot,  is  to  make  the  conversion  of  high-grade  short-wave 
energy  directly  into  electricity  through  the  medium  of 
photo-galvanic,  photo-voltaic  or  other  devices  which  are 
far  from  being  practical  as  energy  converters  today,  but 
which  are  being  rapidly  developed  and  may  be  of  great 
importance  in  the  next  few  decades.  The  principles 
involved  in  this  work  are  those  of  quanta,  wave  me¬ 
chanics,  electronics,  etc.,  into  which  the  whole  physical 
research  world  is  now  delving.  Initial  investment  and 
continuity  of  output  are  again  the  questionable  factors. 

Recent  predictions  indicate  a  tendency  toward  satura¬ 
tion  in  power  consumption  in  the  near  future.  Our 
prophets  certainly  do  not  base  their  conclusions  on  the 
statistics  which  show  a  trend  toward  accelerated  increase 
in  electrical  consumption  up  to  the  present  time.  They 
must  have  based  the  predicted  approach  to  saturation 
on  possible  loads  available  for  the  present  applications 
for  electric  |)ower. 

It  might  be  j^ermissible  to  discuss  more  fully  some 
of  the  bright  spots  on  the  horizon,  some  of  them  immi¬ 
nent  and  some  dimly  outlined  as  speculative  and  hopeful. 
Probably  the  Ijrightest  load -building  possibility  at  present 
is  air  conditioning.  Air  conditioning  will  give  new 


October  18,  1884 — A  Five-Year  Campaign.  “The  great 
secret  of  doing  away  with  the  intermediary  furnaces, 
boilers,  steam  engines  and  dynamos  will  be  found,  prob¬ 
ably,”  says  Mr.  Edison,  “within  ten. years.  I  have  been 
working  away  at  it  for  some  months  and  have  got  to  the 
point  where  an  apparently  insurmountable  obstacle  con- 
tronts  me.  Working  at  the  problem  now  seems  to  me  very 
much  like  driving  a  ship  straight  for  the  face  of  a  preci¬ 
pice  and  when  you  come  to  grief  picking  yourself  up 
and  trying  it  again  tomorrow.  There  is  an  opening  in  the 
barrier  somewhere  and  some  lucky  man  will  find  it.  I’ve 
got  far  enough  to  know  the  thing  is  possible.  I  can  get 
quite  a  current  now  directly  from  the  combustion  of  fuel. 
Jablochkoif  tried  his  hand  at  the  same  thing  some  years 
ago,  as  did  some  Germans,  but  the  results  were  laboratory 
curiosities  only.  I  give  myself  five  years  to  work  at  it 
and  shall  think  myself  lucky  if  I  succeed  in  that  time. 
The  unscientific  world  has  no  conception  of  what  the  dis¬ 
covery  would  mean.  It  would  put  an  end  to  boilers,  steam 
engines;  it  would  make  power  about  one-tenth  as  cheap  as 
it  is  now;  it  would  enable  the  steamship  to  cross  the 
Atlantic  at  a  nominal  cost;  it  would  enable  every  poor 
man  to  run  his  own  carriage;  it  would  revolutionize  the 
industrial  world. — “Electrical  World.” 


connected  loads  for  the  heating  and  cooling  of  large 
buildings  and  homes.  In  addition  there  will  be  power¬ 
consuming  devices  for  increasing  humidity  in  winter, 
reducing  moisture  in  summer,  for  cleaning  and  purifying 
ventilating  air  and  for  controlling  the  ionic  content  to 
meet  the  specifications  for  a  healthy  climate.  With  the 
assumption  that  air  conditioning  will  eventually  find  wide 
application  in  the  domestic  field,  it  seems  fair  to  predict 
that  with  electric  house  heating  supplanting  fuel  heating 
there  will  be  a  load  which  will  put  domestic  power  at 
the  top  of  the  list  and  make  the  air-conditioning  demand 
the  greatest  of  any  general  classification. 

Another  bright  spot  on  the  horizon  is  the  extensive 
application  of  electronic  devices.  The  results  from  the 
laboratories  and  early  application  show  that  we  have  a 
right  to  expect  metal  vapor  and  vacuum  devices  to  revo¬ 
lutionize  and  simplify  the  production,  distribution  con¬ 
trol  and  utilization  of  electrical  energy.  Great  improve¬ 
ments  can  be  expected  in  mercury-vapor  recti  fying- 
converting  and  frequency-changing  devices,  which  will 
greatly  extend  the  use  of  electricity  by  enabling  it  to  l)e 
used  with  greater  safety,  flexibility  and  efficiency.  Recent 
experiments  and  scientific  research  indicate  that  vapor  arc 
devices  fed  from  a.c.  systems  can  be  used  to  get  the 
great  flexibility  and  general  utility  of  direct  current 
without  adding  complication  to  the  a.c.  systems  or  re¬ 
quiring  the  maintenance  of  d.c.  districts. 

A  great  deal  has  been  said  about  the  many  applications 
of  vacuum  devices,  grid  control  tubes,  photo-electric 
tubes  and  other  electronic  devices  which  are  becoming  so 
valuable  in  control,  industrial  metering,  interlocking  and 
safety  devices.  Each  day  we  hear  of  new  possible  uses 
for  these  tubes  and  electric  eyes  and  it  seems  fair  to 
predict  that  in  the  periods  just  ahead  they  will  tend 
to  extend  the  use  of  electricity  to  the  many  new  fields 
by  controlling  with  safety  and  rendering  industrial  proc¬ 
esses  automatic  and  safe.  Those  close  to  developments 
often  make  the  statement  that  tubes  can  be  used  to  do 
practically  anything  electrically  and  automatically.  There 
are  so  many  possibilities  that  their  almost  universal  appli¬ 
cation  can  be  looked  for  in  the  years  to  come  and  in  a 
wav  that  will  stimulate  the  use  of  electricity. 

The  photo-electric  tube  is  much  more  rapid  than  the 
eye,  is  untiring  and  is  sensitive  to  differences  in  light 
intensity  and  in  color  not  only  in  the  visible  spectrum 
but  in  radiations  which  the  eye  cannot  perceive.  It  has 
l)een  reasonably  said  that  any  act  to  l)e  performed  in 
response  to  a  simple  sensory  stimulus  can  probably  be 
better  |)er formed  by  an  electron  tube  than  by  a  human 
o|)erator,  and  that  just  as  in  the  past  electric  motors 
have  taken  over  most  of  man’s  muscular  drudgery,  so 
in  the  near  future  electron  tubes  will  take  over  most  of 
the  routine  drudgery  in  such  operations  as  inspection, 
counting  and  sorting  of  materials  and  devices  and  of 
supervising  and  controlling  automatic  machines,  furnaces 
and  the  like. 

But  there  are  limitations  to  the  use  of  electron  tubes 
for  such  purposes.  A  photo-tube  can  count  the  cars 
passing  through  a  tunnel  and  do  it  more  cheaply,  accu¬ 
rately  and  tirelessly  than  a  human  operator,  but  it  is  not 
so  well  adapted  to  distinguish  between  the  different 
makes,  and  still  less  to  appraise  the  relative  values  of 
individual  cars,  as  is  the  human  eye.  But  these  latter 
operations  involve  synthesis  of  observations  of  several 
features  and  deduction  from  that  synthesis;  m  short. 
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March  IS,  1884 — A  Modest  Scheme.  A  Rochester  experi¬ 
mentalist  solicits  $20,000,000  or  more  to  carry  out  a 
gigantic  electric  lighting  scheme.  His  plan  is  to  use  the 
power  of  the  gn'cat  Horseshoe  Falls  at  Niagara  for  work¬ 
ing  ten  engines  of  200,000  hp.  each.  These,^  he  thinks, 
will  generate  enough  electricity  to  furnish  light  to  the 
65  American  and  Canadian  cities  with  which  they  will  be 
connected  by  an  extensive  system  of  underground  wires. 

June  28,  1884 — The  Feasibility  of  Utilizing  Niagara.  The 
power  of  Niagara  can  be  estimated  very  approximately. 
The  average  flow  of  the  river,  according  to  the  many 
careful  measurements,  is  275,000  cubic  feet  per  second. 
The  fall  in  the  river  through  the  rapids  immediately  above 
the  fall  is  65  feet.  The  height  of  the  falls  is  165  feet,  mak¬ 
ing  a  total  of  230  feet;  thus  we  have  for  the  whole  power 
7,000,000  hp.  To  utilize  this  amount  of  power  by  water- 
wheels,  generate  electrical  current,  and  transmit  to  various 
cities  within  500  miles,  it  would  necessitate  a  plant  repre¬ 
senting  at  least  $5,000,000,000.  Such  figures  as  these  give 
some  idea  of  the  enormous  amount  of  power  here  in  re¬ 
serve.  A  small  proportion  of  the  power  of  Niagara  is  al¬ 
ready  utilized  and  a  much  larger  amount  can  be  developed 
at  moderate  cost. — “Electrical  World.” 


mental  operations.  It  has  been  said  that  the  extent  to 
which,  in  any  society,  human  toil  has  been  shifted  from 
hand  to  brain  is  a  measure  of  the  height  of  its  civilization. 
The  electron  tube,  like  the  electric  motor,  is  relieving  the 
hands  of  men,  but  leaves  to  their  minds  the  thinking, 
and  gives  them  more  time  for  thought. 

Possible  new  ways  for  taking  small  quantities  of 
electric  power  direct  from  existing  power  transmission 
lines  are  to  be  found.  To  some  it  seems  a  crime  that 
we  cannot  give  individual  farms  the  cheap  power  which 
everywhere  crosses  the  land.  But  safety  devices,  circuit- 
breakers,  insulators,  switches  and  transformers  still  cost 
too  much.  We  may  cheaply  tap  a  water  pipe  for  any 
delivery,  we  can  tap  a  gas  line  for  any  desired  rate  of 
flow.  But  the  power  line  merely  decorates  the  farm, 
while  farmers  still  saw  wood  and  pump  water  by  hand. 

The  use  of  power  has  immense  possibilities  on  the 
farm,  for  so  little  seems  to  l)e  known  about  soil  tem¬ 
perature,  fertilizers  and  plant  growth.  When  some  roots 
run  several  feet  for  food  and  drink,  how’  much  could 
they  be  helped  by  insuring  contact  with  a  nearer  supply 
of  moisture  and  fertilizer?  In  other  w'ords,  how  much 
of  the  soil  do  they  actually  need  ?  The  ash  of  the  plant 
shows  how  little  soil  is  really  used  up. 

As  for  the  home,  it  seems  sure  that  electrical  kitchens 
will  be  sold  complete,  because  the  need  for  co-ordination, 
economy  of  space  and  capital  are  now  recognized.  The 
next  step,  already  being  taken,  calls  for  the  completely 
fabricated  house,  including  refrigerator,  heater  and  air 
conditioner.  These  facts  insure  opportunities  to  improve 
countless  details — plenty  of  work  to  do. 

In  the  field  of  lighting,  refractory  elements  and  alloys 
for  lamp  filaments  have  been  investigated  and  refined 
to  a  point  where  not  much  improvement  in  efficiency 
can  be  expected  from  the  present  type  of  incandescent 
lamp.  But  revolutionary  changes  in  lighting  are  said  to 
be  ready  for  wide  api^lication.  New  lamps  will  be 
of  the  vapor-arc  and  glow’  type  and  will  have  efficiencies 
far  beyond  those  of  the  present  type.  Better  efficiencies 
mean  less  power  for  the  same  light,  but  better  efficiencies 
have  always  gone  hand  in  hand  with  increased  power 
because  of  wider  application.  Vapor  lights  of  proper 
specular  distribution  wdll  also  be  used  extensively  for 
the  creation  of>  healthful  ultraviolet  radiation,  for  treat¬ 


ments,  sterilization  and  various  purposes  in  the  chemical 
and  other  industries. 

The  whole  field  of  electric  radiations  and  their  effect 
on  living  tissue  and  on  man  is  practically  new.  Radia¬ 
tions  are  being  used  more  and  more  in  therapy — X-rays 
in  cancer,  ultra-violet  in  rickets  and  skin  disease,  infra¬ 
red  in  rheumatism,  high-frequency  electric  waves  in 
diathermy  and  radiothermy  for  divers  diseases,  but  this 
work  is  hardly  begun.  And  when  all  diseases  are  con¬ 
quered,  who  knows  how  much  the  bodily  and  mental 
well-being  of  the  race  may  be  raised  by  proper  radiations 
properly  applied?  The  very  mental  ability  of  man  him¬ 
self  depends  on  controllable  reactions  apparently  operat¬ 
ing  through  electrical,  physical  and  chemical  processes 
to  whose  understanding  and  better  control  there  need 
be  no  bar. 

Experiments  at  Harvard  and  elsewhere  indicate  that 
the  degree  and  kind  of  ionization  of  the  air  have  their 
effect  on  comfort  and  health.  The  air  conditioner  may 
include  in  time  an  ionizer  and  ionstat. 

Electrically  the  senses  are  being  separately  refined. 
Sounds  we  cannot  naturally  hear  are  electrically  ampli¬ 
fied.  Dimensions  we  cannot  normally  distinguish  are 
electrically  magnified,  so  that  machine  work  may  l)e  more 
accurate  than  formerly.  A  small  attack  has  already 
been  made  in  increasing  the  sense  of  smell.  Carbon 
dioxide  and  monoxide  can  now  be  detected  electrically 
and  quantities  of  smoke  or  fog  too  dilute  to  be  i^erceptible 
ordinarily  are  easily  distinguished.  Such  things  set 
engineers  to  further  study  of  existing  senses  and  their 
improvement,  as  well  as  of  possible  senses  not  classed 
as  natural. 

Much  of  man’s  inventive  genius  has  been  devoted  to 
extension  of  his  senses  and  his  faculties  for  work  and 
ideation.  In  the  past  his  vision  has  been  extended  by 
the  telescope  and  most  recently  by  television.  Speech 
and  hearing  have  been  enhanced  by  telegraph,  telephone 
and  radio.  Muscular  effort  by  myriads  of  mechanical 
and  electrical  devices ;  locomotion  by  air,  land  and  water 
agencies.  The  new  era  presages  an  attack  on  the  vaguer 
senses  of  perception  and  the  faculties  for  control  of 
health,  comfort  and  evolution.  These  in  themselves  may 
represent  small  loads,  electrically  speaking,  but  neverthe¬ 
less  they  carry  a  potentiality  for  correlated  large-scale 
uses  that  give  the  lie  to  saturation. 

There  will  probably  be  more  electrical  discoveries  made 
in  the  next  few  years  than  have  been  made  in  any  other 
equal  time.  There  are  more  scientists  and  young  elec¬ 
trical  engineers  now  than  ever  before.  Until  recently 
these  men  were  pretty  actively  engaged  in  work  which 
was  directed  by  pressing  industrial  needs.  Now  more 
of  them  are  freer  to  contemplate,  to  wonder,  to  experi¬ 
ment  and  to  plan  new  work  than  ever  before.  So  it 
would  not  be  surprising  if  some  of  our  most  radical 
changes  were  brought  about  in  the  next  few  years.  This 
is  cyclic,  because,  as  new  ideas  are  developed,  more  and 
more  engineers  are  thereby  required. 

Invention,  engineering  development  and  application  of 
electricity  in  new  fields  are  not  at  an  end.  There  are 
today  literally  thousands  engaged  in  organized  and  scien¬ 
tific  developments.  The  vast  number  of  new  discoveries 
and  promising  developments  in  laboratories  and  the 
great  improvements  in  sight  based  on  scientific  develop¬ 
ments  make  it  appear  that  new  and  extensive  applications 
of  electricity  will  remove  any  tendencies  toward  satura¬ 
tion  jears  into  the  future. 
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Electric  Power  for  All 


Anticipates  more  than  2,000  kw.-hr.  per  year 
averase  from  farm  and  city  domestic  customers. 
Industries  still  to  be  motorized;  new  ones  to  be 
developed. 

Medium-size  senerators  most  widely  adaptable. 
Binary-vapor  and  Diesel  units  may  extend. maximum 
economy  to  smaller  units. 

Pondase  and  water  storage  pay  well. 

By  GEO.  A.  ORROK 

^  .  Consulting  Engineer,  New  York 

The  use  of  power  in  this  country  has  grown  to 
stich  eiiornious  proportions  that  we  may  well 
wonder how  puf  forefathers ‘got  along  with  the 
very  stnall  amounts  of  mechanical  power  at  their  dis- 
])osal.  Since  the  opening  of  the  Edison  Pearl  Street  sta- 
ti«m  progress  has  been  increasingly  accelerated  until  the 
l)est  estimates  we  have  been  able  to  make  show  a  use  in 
the  United  States  as  of  January  1,  1930,  of  1,193,000,000 
hj).  of  prime  movers  - for  all  purposes,  an  increase  of  65 
to  1  in  the  intervening  fifty  years. 

Long-range  vision  was  demonstrated  by  Dr.  Thurston 
back  in  1880  when  he-recognied  that  Edison’s  improved 
dynamo,  giving  over  §0  per  cent  efficiency,  would  make 
jx)ssil)le  the  transmission  and  distribution  of  electric 
jx)wer  over  long  distances  in  any  desired  quantity  and 
prophesied  that  electricity  would  l)ecome  more  and  more 
useful  in  the  production  of  power  as  distinguished  from 
electric  light.  However.  .Mr.  Edison  also  foresaw  this 
possibility  two  years  before,  as  shown  by  entries  in  his 
1878  notebook,  where  he  says :  “It  does  not  matter  if  elec¬ 
tricity  is  used  for  light  or  power;  generally  the  poorest 
district  for  light,  the  best  for  power,  thus  evening  up  the 
city.” 

Statistics  on  tlie  growth  of  the  power  industry  in  the 
last  fifty  years  are  to  be  found  in  many  places  and  show 


by  far  the  largest  increases  in  the  use  of  power-produc¬ 
ing  machinery  in  the  transportation  industry,  which  ac¬ 
counts  for  nearly  two-thirds  of  the  primary  horsepower 
used  in  the  United  States. 

Energy  outputs  have  doubled,  on  an  average,  about 
once  in  a  little  over  three  years,  until  the  kilowatt-hours 
generated  today  amount  to  around  90,000,000,000.  The 
amount  sold  to  ultimate  consumers  is  roughly  something 
over  75,000,000,000  kw.-hr.,  while  the  installation  of  all 
forms  of  prime  movers  in  the  central  station  industry 
amounts  to  over  30,000,000  kw.,  supplying  about  25,- 
000,000  customers,  or  an  average  use  per  customer  of 
more  than  3,000  kw.-hr.  per  year.  It  is  extremely  diffi¬ 
cult  to  separate  the  amount  of  energy  used  for  lighting 
from  the  total,  but  the  power  use  is  apparently  at  least 
65  per  cent  of  the  total.  The  average  domestic  customer 
uses  about  560  kw.-hr.  per  year,  w’hile  the  power  cus¬ 
tomers’  use  is  probably  in  excess  of  15,000  kw.-hr.  per 
customer. 

Of  our  120,000,000  population,  about  67  per  cent,  or 
about  84,000,000,  live  in  houses  or  apartments  wired 
for  electric  service.  All  of  these  customers  use  electric 
auxiliaries  to  customer  comfort  to  a  very  large  extent 
and  new  appliances  are  being  purchased  at  the  rate  of 
about  5,000,000  appliances  per  year.  The  accompanying 
table  (page  473)  shows  the  distribution  of  the  various 
kinds  of  apparatus. 

It  is  estimated  that  the  electrical  helps  in  the  household 
use  more  than  half  of  the  domestic  consumption  of  elec¬ 
tricity.  And  the  saturation  point  is  still  far  ahead !  We 
may  look  forward  to  another  10,000,000  domestic  and 
farm  customers  with  an  average  use  for  the  year  above 
2,000  kw.-hr.  In  1920  it  was  estimated  that  industry  was 
about  half  motorized  and  new  motors  and  the  use  of 
electric  power  were  increasing  rapidly.  At  the  present 
time  industry  is  about  80  per  cent  motorized  and  the  use 
of  electric  motors  is  increasing  at  about  the  regular  rate. 
Estimates  vary  from  about  60,000,000  hp.  to  80,000,000 
hp.  of  electric  motors  in  use  in  industry,  but  it  is  my 
opinion  that  a  total  of  more  than  110,(^,000  hp.  of 
motors  is  in  use  in  this  country  at  the  present  time.  The 
1929  census  reports  50,(XX),0(X)  hp.  of  motors  used  in 
mines  and  industry  at  that  date  and  this  figure  does 
not  include  the  17,(XX),(X)0  hp.  of  motors  sold  to  industry 
during  1929,  1930  and  1931,  nor  the  6,000,000  hp.  of 
small  motors  sold  in  the  same  years.  Outside  of  these 
figures  are  the  fan  and  elevator  motors  in  our  tall  build¬ 
ings  and  the  motors  on  shipboard  and  in  use  by  farmers, 
stores  and  public  buildings. 

It  would  appear  that  110,000,000  hp.  is  a  conserva¬ 
tive  figure  and  shows  the  widespread  distribution  of  the 
use  of  power  in  the  household,  the  farm  and  industry. 

There  are  still  many  industries  to  motorize  and  many 
new  industries  to  be  developed  which  will  use  ixnver. 
The  5,(XX),0(X)  p)ower  customers  may  not  greatly  increase, 
but  the  15,(XX)  kw.-hr.  use  per  year  by  these  customers 
will  very  surely  be  largely  increased.  I  look  toward  in¬ 
creasing  the  average  use  per  customer  (lumping  ail 
classes)  from  3,000  kw.-hr.  to  al)Out  6,0(X)  kw.-hr.  with¬ 
out  reaching  saturation. 

Meanwhile,  we  have  seen  our  generating  units  grow  in 
size  from  the  100-kw.  unit  of  Pearl  Street  station  to  the 
160,(X)0-kw.  units  of  Hell  Gate  and  Hudson  Avenue  and 
ihe  205,(XX)-kw.,  three-shaft  unit  at  State  Line.  With 
the  differing  degrees  of  concentrations  of  load  that  exist 
tfxlay  such  large  units  are  applicable  to  only  a  few  sys- 
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tcms.  Opinions  differ  as  to  the  growth  of  concentration 
of  population,  but  the  consensus  of  opinion  is  that  both 
population  and  industry  will  become  more  widespread.  It 
would  appear  that  these  generator  ratings  are  sufficient 
for  some  time  to  come.  For  the  country  as  a  whole  more 
medium-size  units — 50,000  kw'.  to  100,000  kw. — would 
be  indicated. 

Steam  plants  in  both  large  and  small  sizes  can  be  built 
to  give  good  efficiency,  but  the  maximum  commercial 
economy,  taking  into  account  both  fixed  and  operating 
charges,  cannot  be  reached  at  present  with  units  under 
the  medium  rating.  However,  binary- vapor  plants  (the 
mercury  turbine)  have  great  possibilities  and  may  allow 
slightly  smaller  units — 20,000  kw.  to  40,000  kw. — to  enter 
the  maximum  economy  picture  if  the  first  cost  is  low 
enough.  The  latest  units  of  the  mercury-vapor  type  have 
a  capacity  of  20,000  kw.  for  the  mercury  turbine  and, 
besides,  furnish  300,000  lb.  of  steam  per  hour,  equivalent 
to  35,000  kw.  or  55,000  kw.  for  the  unit  or  about  the 
lower  economic  limit  for  the  medium-size  plants. 

Diesel  plants  under  favored  conditions — cheap  oil, 
costly  water  and  cheap  first  cost — may  again  lower  the 
rating  for  best  commercial  economy,  but  it  does  not  ap- 
])ear  that  this  has  been  accomplished  in  any  existing  plant 
in  this  country. 

Combinations  of  steam  and  water-power  plants  with 
sufficient  pondage  and  storage  have  been  the  most  suc¬ 
cessful  combination,  while  run-of-river  plants  in  combi¬ 
nation  with  steam  have  not  been  nearly  so  satisfactory. 
I’ondage  and  water  storage  pay  well. 

The  question  of  purchased  service  versus  the  private 
plant  for  commercial  light  and  pow’er  customers,  which 
has  l)een  a  moot  question  in  the  past,  is  apparently  no 
closer  to  solution  today. 

Because  of  the  great  economies  which  have  been  made 
in  the  cost  of  generation,  distribution  costs  constitute  a 
nuich  more  important  factor  in  the  central-station  busi¬ 
ness.  Commercial  customers  have  always  balanced  the 
convenience  of  central-station  service  against  the  sup¬ 
posed  savings  due  to  the  elimination  of  the  distribution 
and  service  costs. 

In  the  absence  of  a  steam-supply  company  to  take  care 
of  the  wu’nter  heating  the  use  of  central-station  service 
does  not  do  away  with  the  heating  plant.  Where  district 
steam  supply  is  available  the  costs  of  distribution  are  al¬ 
ways  an  important  factor. 

riiere  have  been  many  attempts  to  use  a  Diesel-engine 


Electric  Appliances  in  Use  in  Homes 


Flatirons . 

19,685,000 

Vacuum  cleaners . 

9,165,000 

Radio  sets  (a.c.  only) . 

11,000,000 

Toasters . 

8,195,000 

Fans . 

6,250,000 

Percolators . 

6,025,000 

Space  heaters . 

3,370,000 

Electric  clocks . 

3,650,000 

Total . 

67,340,000 

Ranitee . 

1,057,500 

Water  heaters . 

238,500 

Washing  machines . 

7,580,000 

Ironing  machines . 

700,000 

CMl  burners . 

554,000 

Refrigerators . 

3,022,500 

T  otal . 

13,152,500 

Grand  total . 

80,492.500 

January  12,  1884 — Mr.  Thomas  A.  Edison,  the  electrician, 
was  found  last  week  by  a  city  reporter  at  his  office,  65 
Fifth  Avenue,  engaged  in  studying  out  plans  for  the  erec¬ 
tion  of  two  monstrous  stations  for  the  Edison  Electric 
Light  Company,  one  to  light  the  field  from  24th  to  44th 
Streets  and  from  Eighth  to  Madison  Avenue,  and  the  other 
from  44th  to  59th  Streets  and  from  Eighth  to  Madison 
Avenue.  The  former  is  to  have  a  capacity  of  7,000  hp.  and 
the  latter  9,000. 

“They  will  be  ‘busters,’  ”  said  Mr.  Edison  with  a  smile. 
“The  growth  of  our  business  demands  this  great  enlarge¬ 
ment  of  our  capacity.  In  this  district  $1,500,000  are  yearly 
paid  for  lights.  We  must  have  that  money,  you  know,  and 
no  gas  or  any  other  sort  of  company  can  prevent  us.” 

Mr.  Edison  also  stated  to  the  reporter  that  at  a  charge 
of  H  cents  per  hour  for  each  burner  his  light  was  gaining 
popularity  everywhere  to  the  extinction  of  gas,  and  that 
in  the  next  two  years  he  and  his  associates  will  probably 
furnish  light  to  200  towns  and  cities  in  this  country. 

— “Electrical  World” 


installation  or  to  put  in  small  Diesel  plants,  largely  auto¬ 
matic  in  character,  particularly  since  oil  prices  have  been 
at  the  low  level.  But  the  first  cost  of  such  installations 
has  usually  been  above  or  close  to  the  border  line  of  com¬ 
mercial  economy.  In  Euro|)ean  countries,  however,  the 
cost  of  a  Diesel  plant  has  been  brought  down  to  such  a 
figure  that  it  competes  freely  with  the  central-station 
service  abroad.  The  central-station  industry  there  has 
taken  advantage  of  the  comparatively  cheap  prices  of 
Diesel  machinery  to  install  peak-load  and  substation  units 
of  the  Diesel  type  to  carry  peaks,  relying  on  the  larger 
steam  or  hydro  apparatus  to  carry  the  main  load  on  the 
central-station  system. 

In  this  country,  as  elsewhere,  the  question  is  one  of 
commercial  economy  and  it  appears  doubtful  if  Diesel 
competition  with  central-station  service  can  be  any  more 
successful  than  Diesel  generation  would  be  in  a  central- 
station  system. 

Where  the  heating  season  is  long  and  the  winters  are 
cold,  as  in  the  Northern  states  and  Canada,  steam  units 
of  the  back-pressure  variety  with  auxiliary'  Diesel  gen¬ 
eration  for  summer  use  have  been  installed.  But  in  most 
of  these  cases  the  commercial  economy  is  on  the  border 
line  and  is  still  in  dispute. 

It  should  be  obvious  that  any  private  plant,  to  give 
the  same  quality  of  service  as  a  utility  system,  must 
carry  sufficient  reserves,  which  in  turn  increase  the  fixed 
charges  materially. 

From  the  standpoint  of  the  public  health,  it  appears 
essential  that  both  central-station  electric  and  steam 
service  should  be  used  to  the  largest 'possible  extent  to 
restrict  the  combustion  of  fuel  to  plants  of  sufficient 
size  to  warrant  the  installation  of  the  best  types  of  fur¬ 
naces  and  the  proper  dust  and  smoke  elimination 
devices.  Removal  from  tte  streets  of  the  transporta¬ 
tion  of  fuel  and  ashes  for  the  many  individual  plants 
would  undoubtedly  aid  the  transportation  problem,  which 
in  all  our  large  cities  is  most  difficult  and  pressing. 

Industrial  plants  which  use  process  steam,  possibly 
including  hotels  and  laundries,  are  in  a  rather  different 
category.  When  the  use  of  process  steam  and  hot  water 
is  large  it  is  a  simple  matter  to  generate  all  of  the  power 
required  for  the  plant  by  a  reasonable  increase  of  the 
steam  pressure,  the  prime  mover  exhausting  at  the 
required  back  pressures  for  the  process  work.  But 
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many  hotels  find  it  economical  to  purchase  both  steam 
and  electric  service  from  the  utility  system. 

Many  large  industrial  establishments  are  making  their 
own  power  and  heat,  but  the  cost  of  their  power  is  a 
matter  of  bookkeeping,  depending  on  whether  or  not  the 
power  may  l>e  considered  as  a  by-product.  The  pajier, 
sugar  and  other  similar  industries  contain  many  examples 
of  more  or  less  successful  efforts  to  balance  power  and 
heat  supply.  Where  the  amounts  of  power  are  larger 
than  the  process  requirements,  condensing  prime  movers 
are  frequently  used  and  competition  with  the  utility 
service  appears. 

In  plants  which  have  considerable  waste  heat  from 
which  power  may  be  made  quite  easily  arrangements 
liave  been  made  l)etween  the  local  utility  and  private 
plant  for  interchange  of  energy,  with  profit  to  both  the 
industrial  plant  and  the  central-station  company.  In 
the  case  of  the  Union  Generale  Beige  d’Electricite  all 
of  the  industries  in  the  district — metallurgical,  chemical 
and  manufacturing — have  been  tied  in  with  the  central- 
station  plants,  securing  for  all  the  advantage  of  the  bet¬ 
ter  and  more  economical  jiiants  and  reducing  the  amount 
of  capital  necessarily  invested  for  power  purposes. 
Proposals  of  the  same  kind  have  been  made  in  this 
country,  but  there  has  been  no  concerted  action  to  study 
a  large  group,  similar  to  what  has  been  done  in  Belgium. 

In  most  cases  in  the  United  States  the  continuity  of 
operation,  so  desirable  in  any  arrangement  of  this  sort, 
cannot  be  guaranteed  over  a  period  of  time  and  the  type 
and  quality  of  the  service  which  would  be  rendered 
might  constitute  a  menace  rather  than  a  help  to  the  high- 
grade  utility  service.  It  is  also  a  fact,  in  most  of  these 
cases,  that  the  diversity  which  might  exist  and  which 
is  a  necessity  for  the  successful  oj)eration  of  arrange¬ 
ments  of  this  type  did  not  exist  or  could  not  be  arranged. 
These  facts,  coupled  with  the  operating  difficulties  caused 
by  many  small  connections,  have  constituted  the  major 
reasons  why  interchange  arrangements  have  not  been 
more  generally  concluded. 

It  is  a  comparatively  simple  matter  to  throw  100,000 
kw.  on  a  central  station,  but  it  is  decidedly  troublesome 


to  collect  the  same  amount  of  power  from  100  to  250 
small  plants  scattered  over  the  system. 

Where  interchange  arrangements  have  been  shown  to 
be  commercially  possible  they  have  been  used,  and  the 
future  may  see  many  more  of  this  tyj^e  of  connections 
used  to  the  advantage  of  both  the  industrial  establish¬ 
ment  and  the  utility  company.  It  is  important,  however, 
that  the  quality  of  the  industrial  installation  and  its 
operating  j)ersonnel  should  have  the  same  high  standard 
demanded  in  utility  service. 

The  first  twenty  years  of  the  central-station  industry 
may  be  called  the  pioneering  or  introductory  age,  for  it 
was  then  that  the  industry  was  engaged  in  extending 
its  services  to  all  parts  of  the  country.  Local  companies 
served  the  communities,  farm  customers  were  non¬ 
existent  and  the  power  customers  were  small  and  of 
very  little  importance.  Load  concentrations  were  low 
and  transmission  had  been  used  in  only  a  few  cases. 
The  electric  railway  was  generally  local  and  interurban 
services  had  hardly  been  tried  out. 

It  was  toward  the  end  of  this  perio<l  that  the  industry 
discovered  diversity  and  took  advantage  of  this  factor 
in  both  generating  and  distribution  systems.  The  fact 
that  the  peak  load  occurred  at  4 :30  p.m.  downtown  and 
at  6:30  to  8  p.m.  outside  the  business  district  brought 
into  existence  transmissions  connecting  the  two 
types  of  load  areas,  increasing  the  load  factor  and  tak¬ 
ing  advantage  of  the  diversity.  This  principle  became 
generally  recognized  in  1898.  A  little  later  the  diversity 
between  light,  power  and  street  railway  load  was  taken 
into  account  and  a  further  increase  in  the  load  factor 
up  to  50  per  cent  perhaps  was  made  possible. 

The  existence  of  diversity  was  proclaimed  “a  wonder¬ 
ful  discovery”  and  in  the  opening  years  of  the  twentieth 
century  “interconnections”  were  started.  For  another 
twenty  years  most  of  the  systems  were  interconnected, 
with  very  little  attention  being  paid  to  possible  diversity 
and  with  the  stress  laid  on  water  power  and  economical 
steam  stations.  During  the  last  ten  years  “planned” 
systems  have  come  into  being — the  English  “grid,”  the 
Italian  high-tension  lines,  the  F'rench  and  German  state- 
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aided  networks,  the  Union  Generaie  Beige  d’Electricite 
and  our  own  “holding  company”  systems.  The  pro¬ 
jected  Soviet  Five-Year  Plan  and  the  German-European 
union  or  network  which  may  use  400,C)00-volt  transmis¬ 
sion,  presented  by  Oliven  at  the  1930  World  Power 
Congress,  are  other  plans. 

In  the  United  States  the  Pacific  slope,  Nevada,  Idaho 
and  Montana  are  tied  together  and  could  be  operated 
as  a  unit.  In  the  East  most  of  the  country  from  New 
England  through  Niagara  to  Chicago  and  south  to  Ala¬ 
bama  and  Pensacola,  Fla.,  have  been  synchronized  and 
run  as  one  system  for  a  few  minutes,  using  two  changes 


I  Distribution  costs  more  important  than  formerly. 

I  Combined  steam  and  electric  service — an  answer 
to  private  plant  competition. 

Power  interchanse  with  industrials — some  handi- 
1  caps”and  future. 

'  Three  types  of  diversity  bring  benefits. 

World-wide  trend  toward  “planned”  systems. 
What  is  reasonable  size  of  a  regional  system? 


of  frequency  and  small-size  ties.  But  in  all  of  these 
cases  comparatively  very  little  power  has  been  trans¬ 
mitted  over  long  distances.  On  the  Atlantic  coast  the 
water  powers  of  the  Susquehanna  have  been  tied  in 
intimately  with  the  steam  stations  in  Baltimore,  Phila¬ 
delphia,  New  Jersey  and  eastern  Pennsylvania  by  220,- 
000-volt  transmission  lines  which  transmit  power  in 
quantity.  Here  the  separate  diversities  of  load,  water¬ 
power  and  steam-plant  operation  combine  into  a  large 
diversity.  The  New  England  Power  and  Niagara-Hud- 
son  systems  are  good  examples  of  the  application  of  the 
same  methods  under  quite  favorable  conditions. 

The  Union  Generaie  Beige  d’Electricite  is  a  unique 
example  where  practically  every  source  of  power  sup¬ 
ply — steam,  hydro,  gas  and  industrial  plants — inside 
5,000  square  miles  of  territory  with  about  3,000,000 
population,  is  connected  into  one  system  and  run  as  a 
unit  for  the  benefit  of  all  power  sources  and  customers. 
Owners,  customers  and  the  government  are  all  repre¬ 
sented  on  the  board  of  directors.  The  installation  in¬ 
volves  about  500,000  kw.  generating  capacity  with  an  out¬ 
put  of  1,700,000,000  kw.-hr.  per  annum.  By  shutting 
down  uneconomical  plants  and  thereby  producing  better 
load  factor  on  the  more  economical  plants  the  earned 
savings  have  been  substantial. 

In  Italy  the  diversity  between  the  hydro  plants  fed 
by  the  melted  Alpine  snows  in  spring  and  summer  and 
those  further  south  which  draw  their  water  from  the 
winter  rains  on  the  Appenines  has  been  utilized  by  tying 
the  two  types  of  hydro  plants  together  by  high-tension 
lines  to  which  the  steam  stations  are  also  connected. 

In  France  the  steam-generated  systems  of  the  north 
have  lieen  connected  with  the  hydro-electric  supplies  of 
the  “Massif  Central,”  the  Alps  and  Pyrenees. 

Switzerland  is  about  90  per  cent  electrified  with  ties 
to  Austria,  Germany,  France  and  Italy. 

Germany  has  had  a  plan  of  connecting  her  eight  or 
ten  regional  systems  by  high-tension  links,  utilizing  her 
rather  limited  water  powers  and  the  enormous  brown 


coal  areas  to  supplement  coal-burning  industrial  areas. 

Sweden  is  85  per  cent  electrified  with  about  70  per 
cent  hydro,  which  is  widely  interconnected  with  the 
steam-generating  plants. 

The  English  “grid”  is  still  the  subject  of  newspaper 
controversy,  but  any  connecting  system  which  will 
standardize  voltages  and  frequencies  and  displace 
uneconomical,  small  and  obsolete  generating  stations 
should  earn  large  savings. 

Load  diversity  was  noticed  at  Pearl  Street  very  early 
and  made  it  possible  to  serve  an  installed  load  which  is 
two  to  six  times  the  actual  peak  demand.  With  the 
extension  of  the  system  and  the  building  of  additional 
generating  stations  time  diversity  was  recognized  and 
the  early  interconnections  were  placed  in  service,  secur¬ 
ing  additional  economies  therefrom.  Commercial  diver¬ 
sity  came  into  the  picture  with  the  great  improvements 
in  central-station  apparatus  and  has  become  increasingly 
important  as  the  larger  and  higher  rated  units  have 
appeared  with  their  lower  first  cost  and  operating 
expense.  This  commercial  diversity  arises  from  shift¬ 
ing  loads  from  the  older  stations  to  the  later  and  more 
economical  installations.  It  even  occurs  in  individual 
stations  where  the  later  and  better  units  are  used  to 
carry  a  major  portion  of  the  output.  The  economies 
of  this  type  of  diversity  are  most  interesting  and  may 
be  examined  in  detail  in  the  curves  in  the  June  25,  1932, 
issue  of  the  Electrical  World,  page  1085. 

It  does  not  appear  that  any  large  amounts  of  power 
have  been  interchanged  or  transmitted  over  distances 
in  excess  of  250  miles.  Indeed,  the  Hoover  Dam-Los 
Angeles  projected  transmission  of  500,000  to  600,000 
kw.  over  nearly  250  miles  of  line  will  be  the  largest  and 
longest  power  line  contemplated  up  to  date.  The  Ger¬ 
man  studies  up  to  400,000  volts  are  tentative  proposals 
and  it  is  doubtful  if  a  commercial  analysis  would  show 
a  sound  financial  basis  for  the  proposal.  In  this  coun¬ 
try  both  financial  and  operating  considerations  have  lim¬ 
ited  both  the  length  of  the  lines  and  the  actual  powers 
transmitted. 

The  proper  combination  of  local  generation  near  load 
centers  with  tie  lines  or  a  network  (the  English  “grid”), 
plus  such  additional  long-distance  lines  as  commercial 
considerations  will  permit,  would  indicate  regional  con¬ 
centrations  of  electricity  supply  at  once  self-sufficient 
with  emergency  ties  of  relatively  small  capacity  to  con¬ 
tiguous  regional  systems.  Considerations  of  the  better 
service,  the  greater  continuity  and  the  minimum  cost 
would  apparently  put  a  limit  of  reasonable  size  on  these 
regional  aggregations  and  discourage  “shoestring”  sys¬ 
tems  which  transfer  little  power  and  consequently  have 
a  high  unit-carrying  charge  on  the  transmission  lines. 

July  19,  1884 — The  Turin  Electrical  Exhibition.  The  In¬ 
ternational  Electrical  Exhibition  held  in  connection  with 
the  Italian  National  Exhibition  in  Turin  was  opened  on 
May  28.  The  electrical  exhibition  is  not  large,  but  its 
quality  makes  up  for  quantity.  The  secondary  generator 
(transformer)  of  Messrs.  Gaulard  &  Gibbs  is  exciting 
considerable  interest  among  electricians  as  it  is  claimed 
to  solve  the  problem  of  carrying  a  strong  electrical  cur¬ 
rent  in  thin  wires  to  long  distances  whilst  hitherto  a  thick 
and  expensive  cable  was  required  for  a  current  of  equal 
power.  Thus  electric  lighting  is  considerably  simplified 
and  cheapened  by  the  introduction  of  this  generator. 
(These  developments  involved  the  first  transformer  and 
a.c.  lighting  system.) — “Electrical  World.” 
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Past,  Present  and  Future 


believe  that  the  next  fifty  years  will  be  as  full  of 
problems  to  be  solved,  as  full  of  adventure,  as 
the  fifty  years  just  passed. 


By  E.  W.  RICE,  JR. 

Honorary  Chairman  of  Board 
General  Electric  Company 


More  than  fifty  years  ago,  when  I  was  the 
youthful  assistant  of  Prof.  Elihu  Thomson, 
pushing  out  under  his  leadership  from  a  new 
frontier,  I  saw  the  electrical  industry  founded  as  merely 
a  method  of  lighting  with  arc  lamps.  I  have  seen  it 
extend  and  ramify  in  so  many  directions  that  I  could 
not  say  today  what  the  electrical  industry  is,  much  less 
attempt  to  define  its  ultimate  limits.  I  believe  that 
the  next  fifty  years  will  l)e  as  full  of  problems  to  be 
solved,  as  full  of  adventure,  as  the  fifty  years  just  passed. 
We  today  are  no  less  pioneers  working  out  from  the 
frontier  than  we  were  in  the  beginning — it  is  simply  a 
broader  frontier. 

We  know  now  that  the  great  central-station  industry 
of  today,  serving  unceasingly,  day  and  night,  an  entire 
nation,  is  a  direct  outgrowth  of  that  modest  little  gener¬ 
ating  station  first  put  in  ojieration  on  September  4. 
1882,  at  257  Pearl  Street,  New  York,  by  Thomas  A. 
Edison.  The  arc  light  had  already  attained  considerable 
practical  usage  in  our  country  before  this  important 
event  occurred.  Indeed,  for  a  few  years  the  arc  light 
remained  the  only  article  of  utility  to  l)e  supplied  by  the 
dynamo.  Then,  in  the  year  just  mentioned,  it  was  joined 
by  Edison’s  remarkably  useful  incandescent  lamp.  Both 
types  of  electrical  illumination  made  use  of  the  central- 
station  idea,  but,  as  events  proved,  future  expansion 
through  this  ])lan  of  oj^eration  was  based  upon  the 
incandescent  lamp  of  Edison  and  not  the  arc  lamp  of 
Brush,  Thomson  and  Wood.  The  small,  unpretentious 
Pearl  Street  station,  efficiently  producing  electric  cur¬ 
rent  for  incandescent  lighting  and  feeding  that  current 
into  an  electric  supply  system  which  distributed  it  to 
incandescent  lamps  in  the  surrounding  area,  l>ecame  the 
I)arent  of  our  present  electric  utility  enterprise.  That 
audacious  venture  was  the  acorn  from  which  grew 
the  oak. 

The  rea.son  for  tliis  was  logical  enough.  The  incan¬ 
descent  lamj)  was  an  article  of  great  popular  convenience, 
small  enough  to  l)e  of  service  in  the  home  and  to 
illuminate  m(xlerate-sized  rooms  in  dwellings  as  well  as 
stores,  offices,  and  similar  places,  in  which  the  larger, 
more  dazzling  arc  lamp  was  not  acceptable. 

If  Edison  had  never  done  anything  else  than  give  us 
the  incan<lescent  lamp  he  would  deserve  our  eternal 
gratitude.  However,  he  did  much  more.  He  adapted 
to  the  needs  of  his  system  the  parallel  circuit  idea, 
much  improved  by  his  ingenious  three-wire  plan.  He 
insisted,  and  correctly,  that  no  other  method  would 


adequately  solve  the  problem  of  the  generation,  distribu¬ 
tion  and  utilization  of  electrical  energy,  and  upon  this 
method  of  electric-current  distribution,  no  less  than  upon 
the  convenient  incandescent  lamp,  was  founded  the 
beginnings  of  electrical  supply  systems  in  cities  and 
towns  on  every  side. 

The  sheer  utility  of  the  incandescent  electric  lamp 
facilitated  the  rapid  establishment  of  generating  sta¬ 
tions  and  distribution  systems  identical  in  plan,  opera¬ 
tion  and  function  with  the  historic  Pearl  Street  station. 
The  presence  throughout  the  preceding  three  years  of 
the  arc  lamp  had  prepared  people’s  minds  for  further 
applications  of  electricity.  They  were  made  aware  that 
this  new  physical  agent  could  indeed  be  of  service  to 
mankind,  and  Edison’s  prestige  as  a  seeming  worker  of 
miracles  was  sufficient  to  gain  a  hearing  for  any  new 
scheme  that  came  from  his  celebrated  laboratory  at 
Menlo  Park.  Hence,  through  the  rest  of  that  decade. 
Edison  local  lighting  companies  and  Edison  electric  gen¬ 
erating  stations  o|)erated  by  those  local  companies  to 
supply  the  Edison  incandescent  lamp  steadily  increased 
in  number.  Their  success  was  invariable;  their  signif¬ 
icance,  although  not  well  understood  either  by  the  tech¬ 
nical  fraternity  or  the  laity,  was  immeasurable. 

I  well  remember  the  great  excitement  caused  by  the 
original  announcement  by  Mr.  Edison  of  his  discovery 
of  what  was  then  known  as  the  “subdivision  of  the 
electric  light.’’  Professor  Thomson  visited  Menlo  Park 
soon  after — about  the  spring  of  1880 — and  brought  back 
to  Philadelphia  one  of  these  incandescent  lanqjs.  At 
that  time  we  did  not  think  highly  of  Edison’s  lamp. 
It  seemed  to  us  to  give  too  small  an  amount  of  light 
ever  to  l)e  very  useful  and  it  was  inherently  inefficient 
compared  with  the  arc  lamp.  The  incandescent  lamp, 
for  the  time  being,  was  just  one  more  system.  We  did 
not  see  in  it  any  great  future.  We  would  have  been 
thrilled  had  we  experienced  a  true  vision  of  its  destiny 
as  the  instigator  of  a  new  and  far-flung  industry. 

Certainly,  while  w'e  who  were  exploiting  the  arc  light 
were  busy  enough  with  the  problems  and  activities  of 
growth,  the  incandescent  lamp  soon  showed  even  greater 
vitality.  After  the  two  modes  of  illumination  had  been 
successfully  demonstrated  local  lighting  companies  were 
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organized  in  different  parts  of  the  United  States,  backed 
by  groups  of  men  who  had  confidence  in  the  success  of 
such  a  venture.  These  groups  approached  the  Edison 
company  or  the  Thomson-Houston  company  for  licenses 
under  their  respective  patents.  Licenses  were  ultimately 
granted  to  these  local  companies,  but  in  most  cases, 
because  of  a  lack  of  funds,  the  royalties  were  payable 
in  securities. 

In  some  cases  the  manufacturer  would  be  instrumental 
in  the  formation  of  the  local  lighting  company,  first 
securing  a  local  franchise  from  a  particular  city  and 
a  contract  for  lighting  the  city  streets,  then  interesting 
local  capital  and  giving  the  l(x:al  comimny  a  territorial 
license.  In  the  early  days  of  local  lighting  companies 
there  was  great  lack  of  cash  and  great  difficulty  in 
raising  funds  necessary  to  make  a  start,  and  it  frequently 
hapi^ened  that  in  addition  to  the  securities  received  for 
royalty  the  manufacturer  had  to  invest  his  own  funds 
in  securities  and  take  securities  for  apparatus  sold. 

The  main  thing,  in  the  case  of  most  of  these  local 
companies,  was  to  get  started,  and  once  started  it  must 
he  said  that  they  brought  about  an  expansion  of  incan¬ 
descent  lighting  on  the  central-station  plan  that  was 
more  remarkable  even  than  that  of  arc  lighting.  Begin¬ 
ning  several  years  later  than  arc  lighting,  within  a 
decade  incandescent  lighting  was  represented  by  two- 
thirds  as  many  local  companies.  More  significant  than 
all  else,  it  was  firmly  establishing  itself  in  the  American 
home,  which  meant  that  hundreds  and  thousands  of 
dwellings  in  the  cities  and  larger  towns  were  being 
wired  for  electricity.  And  it  was  soon  vying  with  the 
arc  lamp  in  the  lighting  of  factories,  mercantile  estab¬ 
lishments,  hotels  and  theaters — interiors  in  which  the 


THE  FIRST  SWITCHBOARD 

“Electrical  World,”  April  26,  1884 


June  7,  1884 — It  is  stated  that  Professor  Thomson  has  per¬ 
fected  a  system  of  incandescent  lighting  for  the  company 
(American  Electric  &  Illuminating  Company)  and  that  the 
lamp  will  be  made  and  used  at  once.  The  company  is  also 
nearly  ready  to  begin  the  use  of  electric  motors  in  con¬ 
nection  with  the  new  Boston  station  for  the  transmission 
of  power  for  manufacturing  purposes. 

— “Electrical  World.” 


arc  lamp  had  won  a  considerable  footing.  It  became 
evident,  by  the  beginning  of  the  1890’s,  that  incandescent 
lighting  was  completely  acceptable  to  the  public  for  the 
illumination  of  living  rooms,  bedrooms,  kitchens,  offices, 
foyers  and  innumerable  small  interior  spaces  in  which 
illumination  by  arc  lighting  was  impracticable. 

This  meant  that  gradually  and  steadily  the  incan¬ 
descent  lamp  was  becoming  a  factor  in  the  social  life 
of  the  people.  It  made  it  easier  to  create  in  the  home 
the  most  favorable  conditions  for  man’s  night-time 
activities.  It  drove  out  from  the  home  every  vestige 
of  drudgery  that  was  involved  in  overcoming  the  dark¬ 
ness.  Light  could  now  be  instantly  summoned  by  the 
mere  pressure  of  a  finger.  Such  a  new  and  thrilling 
experience  was  something  which  every  one  enjoyed  and 
sought  after.  The  irrepressible  yearning  of  the  human 
race  to  prolong  the  hours  of  light  could  now  be  accom¬ 
plished  with  minimum  effort,  and  consequently  there 
was  a  great  demand  for  incandescent  lighting. 

It  was  a  demand  which  for  a  time  was  not  difficult 
to  satisfy.  The  expense  of  wiring  premises  was  usually 
adjusted  on  a  reasonable  basis;  the  incandescent  lamps, 
although  costing  a  dollar  in  1880,  were  scarcely  half  that 
price  ten  years  later,  and  the  rates  charged  for  electric 
current  were  carefully  worked  out  to  provide  a  reason¬ 
able  profit  for  the  local  lighting  company  and  offer  to 
the  consumer,  considering  the  superiority  of  this  method 
of  lighting,  a  relatively  low  cost.  Growth  was  so  pro¬ 
nounced,  under  these  conditions,  tl>at  every  well-managed 
local  lighting  company  was  soon  in  a  healthy  and  even  a 
flourishing  condition.  People  wanted  electric  lighting 
more  and  more  insistently,  and  as  the  inevitable  result 
the  central-station  industry  grew'  into  a  permanent  and 
increasingly  conspicuous  factor  in  American  economic 
life.  Its  securities  began  to  be  sought  after  as  sound 
and  profitable  investments. 

Growth  was  greatly  aided  by  the  technical  develop¬ 
ments  of  the  jjeriod.  In  the  summer  of  1883  the  late 
W'illiam  Stanley  experimented  with  induction  coils  and 
had  constructed  several  so-called  “reducing  converters” 
(transformers)  to  operate  incandescent  lamps.  In 
March,  1886,  he  erected  an  experimental  plant  at  Great 
Barrington,  in  which  he  had  seven  converters  arranged 
in  multiple  arc  and  supplying  over  100  lamps.  Gieorge 
Westinghouse,  for  whom  he  was  working,  and  whose 
company  became  the  owner  of  his  inventions  in  this 
line,  l)egan  immediate  preparations  for  the  manufacture 
and  commercial  exjdoitation  of  his  system.  The  com¬ 
mercial  introduction  of  the  constant  jx>tential  alternating- 
current  system  with  transformers  followed  promptly, 
and  this  may  be  said  to  mark  the  l)eginning  of  the  com¬ 
mercial  development  of  that  useful  system  in  this 
country. 

It  was  increasingly  evident  at  this  time  that  electricity 
was  capable  of  great  things,  hut  for  its  ex|)ansion  there 
was  need  of  an  integrating  force,  a  unification  of  the 
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systems  already  in  existence.  The  desired  new  tech¬ 
nical  elements  were  found  in  the  multi-phase  alternating- 
current  generator  and  the  steam  turbine.  Large  power 
stations  then  became  possible  and  electricity  from  these 
stations  was  transmitted  to  the  various  existing  distrib¬ 
uting  systems.  The  multi-phase  current  offered  the  great 
advantage  that  it  could  supply  directly,  or  through  fre¬ 
quency  changers,  all  existing  alternating-current  trans¬ 
former  systems,  and  at  the  same  time,  through  the 
medium  of  motor-generators  or  of  rotary  converters 
invented  by  Bradley,  it  could  be  changed,  or  converted, 
to  direct  current  of  the  required  voltage.  Thus  the 
multi-phase  system  became  the  needed  unifying  factor, 
dovetailing  the  old  and  the  new  and  permitting  progress 
by  evolutionary  methods. 

The  industry,  through  this  period,  had  produced 
capable,  far-visioned  executives  and  had  displayed  a 
continual  tendency  to  strengthen  itself,  financially  and 
technically,  by  consolidations.  Samuel  Insull,  the  builder 
of  the  great  Commonwealth  Edison  Company  of  Chi¬ 
cago  ;  Charles  W.  Edgar  of  the  Boston  Edison  Company, 
John  W.  Lieb,  long  associated  with  the  New  York 
Edison  Comjiany — all  men  who  came  up  through  the 
early  Edisonian  organization — Alex  Dow,  leader  of  the 
Detroit  Edison  Company ;  W.  S.  Barstow  of  the  Brook¬ 
lyn  company,  and  many  others  whom  I  might  name,  had 
applied  masterly  insight  and  understanding  of  the  pos¬ 
sibilities  of  the  field.  In  their  respective  zones  of  opera¬ 
tions  they  had  exerted  their  efforts  to  serve  the  con¬ 
stantly  broadening  fields  of  their  communities  by  the 
most  progressive  policies. 

Central-station  executives  in  general  had  seen  the 
l)eginning  of  an  extraordinary  expansion  in  these  fields. 
Electric  lighting  had  been  followed  by  electric  power 
and — in  the  industrial  field  particularly — electric  heat. 
Expansion  into  these  new  domains  of  service  had  been 
facilitated  by  the  influence  of  the  incandescent  lamp, 
which  caused  premises  to  be  wired  in  the  beginning  and 
which  acquainted  people  in  general  with  the  possibilities 
of  electricity.  The  incandescent  lamp  thus  directly 
prepared  the  way  for  the  introduction  of  electric  power, 
l>oth  in  the  factory  and  the  home.  The  demand  for 
electric  power  caused  a  further  growth  in  the  business 
of  the  local  companies.  Early  in  this  period,  also,  the 
dictates  of  economy  and  efficiency  had  led  to  the  com¬ 
bination,  in  many  communities,  under  one  management, 
of  the  arc-light  company  and  the  incandescent-light 
com])any.  These  crowded  years  were  prolific  with  oper¬ 
ating  problems  and  the  builders  of  America’s  electric 
light  and  power  business  in  dealing  with  them  had 
disclosed  constant  economic  strategy. 

It  was  clearly  recognized,  as  time  went  on,  that  elec¬ 
tric  service  for  light,  power  and  heat  was  a  form  of 
natural  monopoly.  Electric  light  and  power  companies, 
especially  as  they  broadened  in  scope,  were  early  per¬ 
ceived  to  be  public  service  corporations.  The  regulation 
of  such  companies  by  local  municipalities  or,  later,  by 
state  jniblic  service  commissions  had  its  beginning  sub¬ 
sequent  to  the  period  when  arc  and  incandescent  enter- 
jirises  in  the  same  communities  united  as  a  single  electric 
utility  company.  Throughout  the  early  period  of  elec¬ 
trical  development  it  had  been  expected  that  the  existence 
of  rival  electric  light  comi^anies  in  the  same  city  would 
result  in  a  healthy  comi^tition.  The  incandescent  light¬ 
ing  company,  it  was  supposed,  could  engage  also  in  arc 


lighting  and  the  arc-light  company  could  enter  the 
incandescent-lighting  field.  In  practice,  however,  this 
did  not  prove  to  be  the  case.  The  duplication  of  plant 
and  of  service  lines  proved  a  burdensome  expense  which 
necessitated  rates  unduly  high.  There  could  not  exist, 
with  profit  to  the  company  and  fair  charges  to  the  con¬ 
sumers,  two  electric  utility  enterprises  in  the  same  town. 
These  companies  consequently  consolidated,  a  perfectly 
natural  step  in  the  interests  of  economy  and  efficiency, 
and  these  consolidations  had  the  immediate  effect  of 
emphasizing  the  monopolistic  aspects  of  the  business. 

Up  to  this  time  the  political  relationships  of  the 
electric  light  companies  had  been  confined  to  the  acquire¬ 
ment  of  operating  charters  and  franchises  and  of  the 
municipal  contract  for  street  lighting.  No  serious  polit¬ 
ical  obstacles  were  allowed  to  hamper  the  establishment 
of  the  local  companies,  but  the  increasing  magnitude  of 
their  operations  raised  the  question  of  regulation  in  the 
public  interest.  Such  regulation  was  a  natural  accom¬ 
paniment  of  the  growth  of  the  industry,  and  its  influence 
upon  that  growth,  broadly  considered,  has  been  construc¬ 
tive,  as  well  as  beneficial,  to  the  consumers. 

This,  too,  was  the  period  during  which  the  financial 
holding  company  had  its  birth  in  the  field  of  electrical 
development.  That  important  step,  at  the  time  a  distinct 
but  valuable  innovation  in  our  industry,  introduces  the 
name  of  Charles  A.  Coffin,  the  first  president  of  the 
General  Electric  Company.  Mr.  Coffin,  before  becom¬ 
ing  identified  with  the  old  Thomson-Houston  Company, 
was  already  a  successful  manufacturer  and  merchant. 
He  was  also  a  director  in  banks,  but  was  not  regarded 
as  a  professional  banker.  His  work,  however,  as  the 
active  executive  of  the  Thomson-Houston  Company,  and 
afterward  of  the  General  Electric  Company,  placed  him 
in  the  first  rank  of  financial  men.  He  represented  the 
type  of  banker  who  creates  wealth,  rather  than  the  ty])e 
which  only  conserves  values,  or  trades  in  values  already 
in  existence. 

He  saw  from  the  first  the  need  to  conserve  the  slender 
strength,  financially  speaking,  of  the  electrical  manufac¬ 
turing  companies,  and  recognized  the  great  savings  which 
would  follow  in  overhead,  in  better  utilizatipn  of  mate¬ 
rial,  of  patents,  and  of  human  material,  skilled  engineers 
and  inventors,  by  consolidating  weak  competing  com¬ 
panies.  I  believe  that  he  was  the  first  to  adopt  the  idea 
of  the  holding  company  to  the  financing  of  the  Hglit 
and  power  industry. 

By  this  method,  coupled  with  the  steam  turbine,  ot 
which  I  shall  presently  speak,  further  remarkable  expan¬ 
sion  was  made  possible.  At  that  period  the  urban  field 
had  been  well  covered  by  the  long-established  light  and 
power  companies  of  metropolitan  centers.  Not  so  the 
small  towns  and  the  rural  villages.  The  local  electric 
service  companies  in  those  places  were  lacking  in  finan¬ 
cial  stamina  and  consequently  were  restricted  in  their 
profitable  oi)erations.  Yet  the  people  living  in  those 
communities  also  desired  electric  lamps  and  electric 
motors,  and  they  were  demanding  these  conveniences 
as  insistently  as  once  such  things  had  been  demanded 
by  the  urban  dwellers.  The  financial  holding  company 
had  the  ultimate  effect  of  supplying  needed  capital  to 
these  rural  electric  operating  companies  and  thereby 
enabling  them  to  finance  the  extension  of  service  to  all 
potential  customers  in  their  respective  communities. 
Before  many  years  the  small-town  population  was  being 
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served  as  adetjuately  as  the  urban  population  with  elec¬ 
tric  light  and  power :  these  local  companies  were  also 
in  a  prosperous  condition,  and  the  electrical  industry 
as  a  whole  had  become  more  stable  than  ever. 

Between  1900  and  1910  there  came  a  tremendous 
speeding  uj)  of  electrical  development  through  the  steam 
turbine,  exemplified  in  the  Parsons  and  Curtis  types. 
In  my  opinion,  the  most  important  single  material 
contribution  to  the  enormous  expansion  of  the  electric 
power  industry  has  been  the  creation  of  the  mammoth 
steam-turbine  units.  The  steam  turbine’s  unique  ^wsition 
in  the  industry  has  not  been  so  dependent  upon  its  ther¬ 
mal  efficiency  as  ujmn  its  low  capital  cost,  its  reliability 
and  simplicity,  and.  most  important  of  all.  because  of 
the  fact  that  an  enormous  amount  of  ix)wer  can  he  con¬ 
centrated  in  one  unit.  It  represents  the  mass  production 
idea  as  applied  to  the  business  of  manufacturing  |x>w’er. 

W’e  stand  thus  at  a  half-century  milestone  in  the  rapid 
and  vivid  history  of  the  electric  light  and  power  busi¬ 
ness.  Fifty  years  have  passed  since  the  electrical  art. 
in  tlie  practical,  everyday  business  sense,  came  into  the 
world  as  an  infant  among  the  material  achievements  of 
man.  It  has  since  grown  into  a  marvelous  youngster, 
with  a  wondrous  future  before  it.  It  is  still  young, 
es|X“ciaIly  as  compared  with  other  hinnan  enter])rises  and 
arts;  yet  it  so  nearly  dominates  our  material  life  twlay 
that  if  electricity  were  suddenly  removed  from  the 
'vorld  s(Kiety  would  he  ])aralyzed  and  human  affairs 
\yould  become  chaotic.  ()ur  twentieth  century  civiliza¬ 
tion  depends  upon  electricity  about  as  much  as  man’s 
physical  life  depends  upon  oxygen. 

•And  what  of  the  future?  It  is  not  the  professional 
function  of  the  engineer  to  turn  prophet,  nor  is  it  usually 
to  his  taste  to  endeavor  to  lift  the  veil  of  the  years  to 
come.  Nevertheless,  in  the  present  status  of  the  electric 
utility  business  in  this  country,  considering  the  trends 
'vhicb  already  ar^  showing  themselves  more  or  less 
clearly,  it  is  not  ])articularly  difficult  to  foresee  certain 


probable  develojunents  that  will  come  about  either  sooner 
or  later.  A  continued  expansion  of  the  industry,  result¬ 
ing  from  the  still  greater  use  of  electricity,  is  one  of 
the  inevitable  occurrences  to  be  confidently  expected. 

At  the  present  time  about  70  per  cent  of  American 
homes  are  connected  to  electric  supply  lines.  The  actual 
number,  in  round  figures,  is  20,000.000.  Although  all 
of  these  20,000,000  homes  are  electrically  lighted,  there 
are  great  numl)ers  of  them  in  w^hich  such  electrical  apli- 
ances  and  domestic  electric  equipment  as  refrigerators, 
ranges,  dish-washing  and  clothes-washing  machines, 
ironers.  sunlamps  and  sewing  machines  are  still 
unknown.  This  is  a  potential  field  which  eventually 
will  make  great  additional  demands  upon  the  service 
lines  of  electric  light  and  power  corporations.  The 
service  field  that  is  still  untapped  in  that  70  jier  cent 
of  the  nation’s  homes  at  present  wired  for  electricity, 
not  to  mention  the  normal  growth  in  population  which 
will  cause  the  building  of  new  homes,  is  reassuring  as 
to  the  years  ahead. 

Of  the  homes  which  belong  in  the  30  per  cent  still 
unconnected  to  electric  supply  lines  by  far  the  greater 
number  is  to  be  found  among  the  farmsteads  standing 
more  or  less  isolated  from  existing  electric  distribution 
systems.  The  nation  has  a  total  of  some  6.000,000 
farms,  but  only  about  700,000  of  these  are  electrified. 
The  electrification  of  a  farm  is  a  different  proposition 
from  the  electrification  of  a  city  or  town  dwelling.  Not 
only  is.there  the  same  normal  home  field  for  the  applica¬ 
tion  of  electricity  but  there  is  also  the  great  potential 
expansion  to  be  expected  in  making  electricity  function 
as  the  hired  man  and  the  farm  hand.  Already  there  are 
numerous  practical  applications  of  electric  current  to 
farm  work,  and  the  material  benefit  to  the  fann  has  l)een 
abundantly  demonstrated  upon  those  700,000  farms 
which  thus  far  have  been  able  to  obtain  electric  service. 
It  is  estimated  by  the  United  States  Department  of  Agri¬ 
culture  that  16.000,000,000  hj).-hours  are  consumed  an- 
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nually  upon  the  farms  of  America,  of  which  only  900,- 
000,000  hp.-hours  are  handled  electrically. 

Equally  impressive,  as  auguring  for  future  electrical 
growth,  is  railroad  electrification.  At  present  only  2 
l^er  cent  of  our  total  railroad  trackage  is  operated  elec¬ 
trically.  Economic,  rather  than  electrical,  problems 
have  delayed  this  development,  for  the  progress  thus  far 
accomplished  has  revealed  quite  convincingly  many  prac¬ 
tical  advantages  in  the  moving  of  trains  by  electricity 
instead  of  by  steam.  The  electrification  of  the  Pennsyl¬ 
vania  Railroad  between  New  York  and  Washington  will 
emphasize  its  value.  It  is  reasonable  to  assume  that  rail¬ 
road  operations  will  constitute  for  an  indefinite  period  a 
field  for  the  expansion  of  electricity’s  service  to  the 
world  and  for  the  further  growth  of  the  industry. 

Such  growth  in  these  several  fields  will,  naturally, 
present  new  technical  problems  to  electrical  men.  But 
we  need  have  no  apprehensions  as  to  the  ability  of  elec¬ 
trical  engineers  to  meet  and  master  these  conditions. 
There  is  already  much  new  knowledge  in  our  electrical 
laboratories  and  among  our  electrical  engineering  staffs 
which  enables  them  to  keep  ahead  of  the  demands  of 
the  moment.  New  technical  problems  will  tax,  but  will 
not  defeat,  the  skill  of  engineers  and  executives. 

We  passed  through  the  period  when  the  relatively 
small  turbine-generator  station  gave  way  to  the  very 
large  generating  station.  The  number  of  the  small 
central-generating  plants  was  relatively  large,  but  at  that 
jieriod,  the  period  previous  to  the  war,  the  capacity  of  the 
average  turbo-generator  was  not  above  35,000  kw.  Then 
as  capacities  increased,  and  more  or  less  parallel  with 
the  development  of  large  financial  holding  companies, 
there  came  into  existence  a  small  numl^er  of  large- 
capacity  generating  stations  instead  of  a  fairly  large 
number  of  small-capacity  stations,  until  we  have  at 
present,  as  the  maximum  attainment  in  that  direction, 
the  successful  oj)eration  of  a  plant  in  which  a  turbo¬ 
generator  unit  rated  at  208,000  kw.  is  installed. 

Even  though  the  capacities  of  the  monster  generating 
units  of  today  may  not  l)e  execeeded  in  the  future,  w'e 
may  expect  marked  progress  in  other  respects.  The 
development  of  higher  steam  pressure  is  one  of  these. 
At  present  the  maximum  pressure  in  commercial  installa¬ 
tions  is  1,200  lb.  per  square  inch,  but  this  is  certain  to 
be  materially  surpassed.  Engineering  data  already  have 
been  accumulated  permitting  the  application  of  higher 
pressures  in  boilers.  The  materials  at  present  entering 
into  the  construction  of  boilers  have  proved  capable  of 
withstanding  higher  pressures  than  those  now  actually 
in  use.  The  outlook  is  favorable  for  greater  progress 
in  this  direction,  with  attendant  operating  economies. 
It  is  also  to  lie  expected  that  further  development  in 
fuel  economies  will  eventuate,  especially  if  the  impres¬ 
sive  progress  of  the  past  is  an  index.  Future  turbo¬ 
generators  of  no  greater  capacities  than  the  largest  now 
in  service  may  develop  greater  over-all  efficiency  and 
hence  greater  operating  economy  by  reason  of  ’higher 
steam  pressures  and  less  fuel  consumption  per  kilowatt 
of  generated  electricity. 

Beyond  all  possible  improvements  in  steam  turbines 
of  the  conventional  tyjie  we  have,  in  addition,  the  poten¬ 
tial  economies  which  will  be  introduced  by  the  mercury 
turbine.  Slowly  but  surely  this  piece  of  apparatus  is 
passing  out  of  the  strictly  experimental  stage  and  enter¬ 
ing  the  stage  of  definite  commercial  exploitation.  Its 


theoretical  benefits,  which  are  definite  and  considerable, 
have  been  steadily  translated  into  practical  realities. 
Much  operating  experience  with  the  mercury  turbine 
has  been  derived  from  the  one  unit  so  far  installed  in 
a  commercial  station,  and  much  more  is  anticipated  from  ^ 
the  two  units — each  twice  as  large  as  to  capacity — which 
will  shortly  be  installed  in  other  stations.  Apparently 
it  is  merely  a  question  of  time  when  the  notable  oper¬ 
ating  economies  made  possible  by  the  mercury  turbine 
will  become  available  to  the  central-station  industry, 
precipitating  a  period  of  much  cheaper  production  costs. 

All  this  will  have  its  inevitable  effect  upon  the  elec¬ 
trification  of  America.  Such  pronounced  advances  in 
the  process  of  generating  electricity  in  the  central  sta¬ 
tion  may  simplify  the  problems  of  transmitting  and  dis¬ 
tributing  the  electricity  after  it  is  generated,  so  that  ! 
areas  not  yet  reached  by  electric  service  lines  may  attain  ■ 
a  place  upon  the  electrical  map.  Transmission  and  dis¬ 
tribution  have  always  been  a  major  item  in  the  cost  of 
delivering  electric  current  to  the  consumer.  The  highest  - 
transmission  potential  at  present  in  commercial  use 
is  220,000  volts,  and  while  electrical  engineers  can 
design  apparatus  for  use  at  much  higher  pressures,  to 
do  so  has  not  yet  proved  economically  sound. 

Never  in  the  past  has  electric  service  to  the  American 
j:)eople  been  so  reliable  as  it  is  at  present.  Many  tech¬ 
nical  developments — some  of  them  forming  fascinating 
stories  in  themselves — are  responsible  for  this.  None, 
however,  is  so  fundamental  and  so  universal  as  the  two 
factors  of  lightning  protection  and  interconnection.  There 
was  once  a  period  when  electrical  systems  were,  to  a  con¬ 
siderable  degree,  at  the  mercy  of  lightning.  This  resulted 
both  in  property  loss  to  the  electrical  companies  and 
vexatious  interruptions  in  service  to  the  consumer.  .Such 
is  no  longer  the  case,  however,  owing  to  continual  and 
extensive  engineering  investigations  of  lightning,  in  lalio- 
ratory  and  field,  and  the  application  of  effective  protective 
methods  developed  from  these  investigations.  hNen 
should  an  electric  utility  experience  upon  its  own  system 
some  emergency  of  serious  proportions,  which  ordinarily 
would  interrupt  its  service  to  the  public,  the  interconnec¬ 
tion  methods  now  in  use  permit  the  instant  tapping  of 
surplus  electrical  energy  from  the  system  of  another 
company.  Thus  an  electric  utility  maintains  its  own 
service  without  a  break.  The  practice  of  interconnection, 
which  is  one  of  the  most  definite  benefits  contributed 
by  the  financial  holding  company,  has  now  been  estab¬ 
lished  over  wide  territories  throughout  the  land.  It  is 
safe  to  say  that  dinner  may  now  be  cooked  in  the  electric 
range  without  danger  of  the  family’s  going  hungr)' 
because  the  electricity  is  cut  off  before  the  meal  can  lie 
served. 


Four  of  the  twenty  men  present  at  the  opening  of  Pearl 
Street  station  are  still  living.  They  are  Charles  L.  Clarke, 
retired  staff  member  of  the  General  Electric  reswarch  lab¬ 
oratories  at  Schenectady,  N.  Y.,  then  chief  engineer  of  the 
Edison  Electric  Light  Company;  H.  A.  Campbell,  super¬ 
visor,  Second  District,  Bureau  of  Substations,  New  York 
Edison  Company,  then  Edison’s  superintendent  in  charge 
of  construction  at  Pearl  Street;  Samuel  Insull,  then 
Thomas  A.  Edison’s  private  secretary  and  financial  man¬ 
ager,  and  W.  H.  Meadowcroft,  secretary  of  Thomas  A. 
Edison,  Inc.,  then  private  secretary  to  Major  S.  B.  Eaton, 
who  was  vice-president  and  general  manager  of  the  Edison 
Electric  Light  Company  in  1882. 
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